








1] | 
— A . —\\) 
TW SQ ¢ 











IH 


1a 


RS 








Wa AWN SS 
ATI, 


¢) 


6 


A JOURNAL FOR MACHINISTS, ENGINEERS, FOUNDERS, BOILER MAKERS, PATTERN MAKERS 





VOL. 10, No. 40} 
WEEKLY. 


NEW YORK, OCTOBER 1, 1887. 






ANI) BLACKSMITHS. 


$2.50 per Annum. 





CoPpyYyRigHT 1887, By AMERICAN MACHINIST PUBLISHING COMPANY. 


For Sale Everywhere by Newsdealers. 


ENTERED aT Post 





SINGLE COPIES, & CENTS. 


Orrick. NEw YORK, as SECOND CLass MaTTER 





The Waterhouse Ammeter. 


The object aimed at in the design of this 
instrument was to produce one more sensi- 
tive and delicate than those of the ordinary 
construction. The principle upon which 
this instrument is constructed is new, and it 
isclaimed that once standardized its relia- 
bility will belasting. It isextremely sensitive 
to the variations in the current transmitted 
through it, and is not only adapted for use 
in electric light stations, but also for labora- 
tory tests. 

Fig. 1 shows the ammeter complete. On 
the top are the binding posts for circuit 
wires, and also a small compass for denot- 
ing the direction of the current. The front 
presents a dial with silver indicator, and on 
the floor is a table on which the calibration 
of the instrument is recorded. These are 
enclosed by a glass that is secured in posi- 
tion by a screw and washer on top. 

The principle involved is shown in Fig. 2 
and Fig. 3. 

Fig. 2 shows a section of the working 
parts, consisting of a coiled conductor 
wound around a stationary soft iron core 
M, this core having a longitudinal slot, sit- 
uated tothe left of the median line of the 
upper edge of the periphery of the core. In 
this slot is placed a soft iron armature A. 
which is provided with iron pendant pole 
pieces and a silver pointer. The armature 
A and its pole pieces and pointer are all one 
piece and are finely pivoted at each end and 
free to swing or vibrate, while the core M is 
stationary. 

The current in the coiled conductor polar- 
izes each end of M and A alike, so that 
the poles attached to A are of the same sign 
as the same ends of M. The result is that 
like poles repel, which causes the pendant 
parts of A to swing away from the center of 
core M,as shown in Fig. 3, carrying the 
pointer, as shown in dotted lines, to an angle 
corresponding to the intensity of the current 
passing through the conductor to be mea- 
sured. Use is made of the repelling power 
of magnetism, for the reason that it is pro- 
longed and‘exerted evenly, while that of at- 
traction would be variable. When the cur- 
rent is cut off gravitation carries the pointer 
back to O. Theuse of the repelling power 
of magnetism and gravitation for returning 
the indicator to O, overcomes the necessity 
for a permanent magnet or a coiled spring. 

This instrument is made by the Water- 
house Electric & Manufacturing Co., Hart- 


ford, Conn. 
= ee 


Work of Art by a Blacksmith. 


In medieval times the blacksmith was the 
artist amongst craftsmen, as well as the 
one who made work by the others possible, 
by making their tools and implements. The 
steel goblet represented on this page is pre- 
sented as a work of art by a blacksmith of 
the present day. While we generally con- 
fine ourselves to the illustration of things 
having value in an economical sense, we 
have departed from usual custom for once, 
because it seems that such a piece of work 
has value in showing that craftsmen have 
not lost their skill, as is sometimes asserted. 


The following, which we extract from a} 


letter written us by the Simonds Rolling 
Machine Company, of Fitchburg, Mass., 
tells what needs to be told about the steel 
goblet : 





We send you 
to-day byexpress, 
prepaid, a steel 
drinking goblet. 
hand-forged by 
our blacksmith 
Mr. Fred, Searle. 
from a solid piec: 
of 13” round 
steel, with no 
tools whatever 
but regular for 
ging tools; that 
is to say, without 
any drills or bor- 
ing tools. 


To this may be 
added that the 
piece was put in- 
to the hands of 
the engraver, 
with instructions 
to represent it 
actual size, with 
all its imperfec- 
tions, which has 
been very faith- 
fully done. The 
hammer marks 
are slightly ex- 
aggerated, being 
scarcely percep- 
tible in the orig- 
inal. The height 
is somewhat 
shortened, owing 
to the fact that i 
was necessary to 
represent it tip- 
ped forward a 
little, to show 
some of the in- 





terior. This some- 
what injures the 
fine effect of the 
work at the junc- 
tion of the stem 
and body. It is 
a perfect goblet 
in every particu 
lar, the section 
through the body 
being very thin 
and even, and the 
interior perfectly 
formed and very 


smooth. 
— -—-2- - 
The California 


| Architect says | 
there is in Cali- 
fornia a scarcity - 


of draughtsmen 
in the architect- 


' . 
ural line. 


A STEEL GOBLET. ~->- 
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THe WatTeRnHOUSE AMMETER. 


It certainly | 
would be bene- | 
ficial to railroad | 
companies and | 
oersons engaged | 
in railroad work, | 
capitalists, ete., 
to have promptly 
and at stated in- 
tervals, 
giving the sum- 
maries of the 
result of the 
operation of our | 
railroad system. 
Yet such = desir- 
able information 
cannot be ob- 
tained promptly 
and — satisfactor- 
ily, as long as 
the reports of 
railroad com- 





| 
| 


reports 


panies cover fis- 
cal years = arbi- 
trarily ending d1- 
ring any of the 
twelve months, 
instead of cover 
ing calendar 
years. Reform 
in the time 
of publication 
of these re- 
ports to say 
the least—is de- 
sirable and nec- 
essary. 





20 





It is never safe 
to dispense with 
the services’ of a 
competent engin- 
eer in 
where 


places 
natural 
gas is used in 
M place of coal. 
We Chis gas will not 
burn perfectly 
without a certain 
amount of air be 

-ing mixed with it. 
The amount of air | 
“\necessary for a| 
= perfect combus- 
tion of the gas| 
can only be de- 
termined by ex- 
perience and the| 
a watchfulness of 





* | 
the engineer. 





A Compliment to One of Our Con- 
tributors. 


Some time since Robert E. Masters con- 
tributed to the AmErIcAN MACHINIST the 
results of some carefully made tests of iron 
cast from different mixtures. The follow- 
ing letter, which explains itself, shows the 
value of making such tests public, and 
justly compliments Mr. Masters. It may be 
added that the City Hall at Richmond will 
be one of the finest and most substantially 
built structures in the South: 

City ENGINEER’s OFFIOR, 
Ricumonp, Va., Sept., 6, 1887. 
Mr, Merriweather Jones. 

My Dear Sir:—From a report of tests of 
irons, made from Virginia ores, reported 
in the AMERICAN Macninist by Robert E. 
Masters, I was induced to suggest to Joseph 
Hall & Co. the use of some of these irons 
in making cast columns for our new City 
Hall. These columns were cast vertically, 
tested by hydraulic pressure of 300 pounds 
per square inch, rapped with hand hammer, 
and otherwise closely examined for defects. 
I believe the castings are exceptionally 


| good, and shall request Mr. Masters to test 


the samples reserved from each pourto con- 
firm it. Very truly, 
W. E. Cutrsnaw, 
City Engineer. 


Annual Meeting of the National Associa- 
tion of Stationary Engineers. 


The annual report of the National Secre- 
tary N. A. S. E. has been received. From 
this we learn that there has been an abso- 
lute gain in active membership during the 
year immediately preceding, of 1,209, mak- 
ing the total active membership 5,507. To 
this should be added an honorary member- 
ship of 1,961. The number of new asso- 
ciations added during the past year is 34. 
A total of 690 lectures have been delivered 
before the different associations, and 3899 
books—a number altogether too small 
have been added to the libraries. This 
makes a total of only 1,809 volumes, or an 
average of less than twelve volumes to each 
association. 

The association is yet young, and has 
many things to learn by experience. Still 
its progress must, on the whole, be con- 
sidered satisfactory, and it ought to be en- 
couraging to its members. 

The officers for the ensuing year are: 
President, George M. Barker, Nashville, 
Tenn.; vice-president, R. O. Smith, New 
York ; secretary, George G. Miner, Chicago, 
Ill.; treasurer, W. M. 
City, N. J.; conductor, Harry Knowlton, 
Detroit, Mich. ; doorkeeper, James Bailey, 
Omaha, Neb. The next place of meeting 
is Milwaukee, Wis. 

= cai asta 


Cronley, Jersey 


The Delaware, Lackawanna and Western 
Railroad Company has put in practice one 
reform for which travelers will bless it. 
Brakemen must now enter the car, shut the 
door, move down the center of the car, and 
repeat the name of the station in the Eng- 
lish language. 

—— oe —— 

There are plenty of men who seem to ex- 
perience no difficulty in naming a panacea 
for everything which disturbs business. 
What is the matter with the old fashioned 
plan of sticking to one’s own affairs, and 
paying as you go along? 





Modern Locomotive Construction. 





By J. G. A. MEYER. 


FORTY-EIGHTH PAPER. 


30XES AND GLANDS. 


The purpose of the stuffing 
gland is simply to hold some kind of pack- 


STUFFING 
box and 
ing close against the piston-rods, valve-rods, 
or spindles of valves, ete., and thus form- 
ing a steam-tight passage for the rods or 
The may divided 
into two distinct classes, namely, metallic 
packing and hemp packing. In the latter 
we include all packing made of fibrous ma- 
terial. 

In this paper it is our purpose to show 


spindles. packing be 


the form, with principal dimensions of lo- 
comotive stuffing boxes and glands, and 
give some rules which can be taken as a 
guide in designing new ones. 

Most of the metallic packing at present in 
use is manufactured by firms who make the 
manufacture of metallic packing a_ special 
business, and these firms furnish the dimen- 
sions of the stuffing boxes to hold this pack- 
ing; hence the only kind of stuffing boxes to 
be considered in this paper will be those 
which are to hold hemp packing. 

Fig. 265 represents a stuffing 
gland similar to those cast to locomotive cyl- 
inder heads. Fig. 266 represents a stufling 
box with gland similar to those cast to loco- 
motive steam-chests. Fig. 267 represents 
a stuffing box, with screw-cap, as is gen- 


box with 


erally used for small valves, cocks, ete. 

In Figs. 265 and 266 the gland is marked 
the brass in the gland is 

marked 6; the stuffing stud bolts, ¢; the 

ring inside of the stuffing box,d; the flange 

of the gland g; and the flange of the stuffing 

box is marked f. 

In order to find the principal dimensions 
of the stuffing box, glands and studs, the 
following rules may be used; and the di- 
mensions will 


a; bushing 


thus obtained agree with 
good practice. 

Rule To find the thickness ¢ of the 
stuffing box shown in Figs. 265 and 266. 
Add of an inch to 
quarter the diameter of the rod; the sum 
will be the thickness of the stuffing box 

at ¢. 
Ee. 55. 


piston rod 


27. 


one-quarter one- 


at ¢ for a 
piston-rod 


thickness 
the 


Find the 
stuffing box, 
being 24 inches in diameter. 

t diam. + 4 of an inch = thickness; 
hence +4’ = ?” thickness at ¢. 

Ex. What should be the thickness 
at ¢ for a valve-rod stuffing box, the valve- 
rod being 14 inch in diameter ? 

One fourth of 15 inches = 3; 
+ i" ’, thickness at ¢. 

In practice the thickness at ¢, Fig. 266, is 
out $ 


her 
g 
° 8 


56. 


ao 2° 
hence 3 


a of an inch for small valve-rods, and 
* of an inch for the large valve-rods. The 
thickness at ¢ for piston-rod stuffing boxes, 
Fig. 265, ranges generally from ? of an inch 
for small piston-rods and 1 to 14 for 
the larger ones. 


inch 


The thickness of the stuffing box flange 
should be sufficiently great to obtain a good 
depth of thread for the studs; hence to 
find thickness f of the stuffing box flange, 
we have the following rule: 

Rule 28.—To one-quarter of the diameter 
of the rod add three-eighths of an inch, and 
increase this sum twenty-five cent. 
This sum will the of the 
stuffing box flange. Putting this rule in 
the shape of a formula, we have : 

oo 
thickness of the stuffing box flange. 
inch in diameter. 

One-fourth of 15 inch = 3 


; diam. of rod + 2 inch + 
Hr. 57.—Find the thickness of a valve- 
hence 


per 


be thickness 


(' diam. of rod+-3 inch. 
rod stuffing box flange, 


the rod being 1} 
inch ; 


of an 
Rg 3 bid as 5 5 
ear (h =i 
of an inch for the thickness of the flange. 
The flange of the piston-rod stuffing box, 
Fig. 265, generally forms part of the cylinder 
head casing, and, therefore, is often made 
from 14 diameter. 


inches to 16 inches in 
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The slide blocks are also fastened to this | 
flange, and consequently its thickness can- 
not be exactly determined by the foregoing 
rule; the thickness of the flange near the 
body of the box will always be more than 
that obtained by this rule. 

In large engines the thickness of this 
flange will often be from 1? to 2 inches, and 
this thickness extends from é4he stuffing 
box to beyond the slides,and from the slides 
to the edges of the flange, its thickness is 


reduced to about $ of an inch. 


Packing Space.—¥ or determining the pack- 
ing thickness P we may employ the follow- 
ing rule : 

Rule 29. 
of the rod add one-quarter of an inch, the 
sum will be the thickness P of the packing. | 
Putting this rule in the shape of a formula | 


To one-quarter of the diameter 


we have: | 


: ; : 
1 diam. of rod-+ } of an inch=thickness 


P of packing. | 


H | 








Fig. 268. 
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| 
Depth H»> 




















Depth H 
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As soon as we know the thickness of the 
packing, the diameter 7 of the stuffing box 
is readily obtained, for we have only to add 
twice the thickness of the packing to the 


diameter of the rod; thesum will be the 


| diameter J. 


Depth of the Stuffing Box. — Generally 
speaking, the greater the depth H of the 
box the longer the engine will run without 
renewing the packing. In locomotives the 
depth H of the piston-rod stuffing boxes is 
often limited, therefore the general practice 
is to make the depth H equal to 1; to 14 
times the diameter J of the stuffing box; 


‘this proportion of diameter to the depth of 


the box is also adopted for the valve rod 
stuffing boxes. 

Stuffing Box Glands.—Stufting box glands 
for the valve-rod are sometimes made of brass, 
and many are made of cast-iron; piston-rod 


| glands are nearly always made of cast-iron. 


In order to reduce the number of patterns 
as much as possible, and also to reduce the 
number of tools and templets necessary for 
boring and turning the glands, the dimen- 


| sions of a brass gland and a cast-iron gland 
‘are alike, hence the following rules apply to 


glands made of 
either metal : 

For valve-rods 
of small diameter 
the glands are often 
made _ entirely of 
brass, aS shown in 
Fig. 266. When 
the larger glands 
are made of 


QOD errre 
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Fig. 267 





—— 





iron they are lined 
with a brass bush- 


ing 5b (Fig. 265) 
the same as all 
large glands are 
lined where the 
cost of labor in 


making the bushing 
is less than the cost 
entirely of brass. 
In the smaller cast- 








Ex. 58. 
ing in a stuffing box for 
being 1 inch in diameter. 

ot 


of the packing. 


Find the thickness of the pack- 
a valve-rod, the rod 


tof an inch for the thickness 


He. 59.—Find the thickness of the pack- 
ing in a piston-rod stuffing box, the piston- 
rod being 3} inches in diameter. 


oe ead 
"4 44 = 1), inch. 
for the thickness of packing. 


In good locomotive practice we find the 
average thickness of packing for rods small 


in diameter $ of an inch, and for large 
piston rods 14 inches. Here we see that | 
the dimensions obtained by the rule 


agree with practice. If the rods are larger 
than 8} inches in diameter, this rule cannot 
be used for finding the thickness of the 
packing, because the thickness so found 
But 


piston-rods are seldom larger than 35 inches 


will be too great. since locomotive 
in diameter, we may conclude that the fore- 
going rule can be used for finding the thick- 
ness of the packing in all stufling boxes 


used in locomotives. 





Fig. 265 


Y iron the 
7 bushing is generally 

4 of an inch thick, 

and in larger glands 
3, of an inch thick 
The end 2, of the bushing is enlarged: some- 
this enlarged part the 
whole end of the gland asshown, and which 


glands 





times will cover 


the writer believes to be the best practice ; at 
other times the diameter of this end 2? is only 
avery little larger than the diameter of the 
bushing 
bored to receive the enlarged end of the 
bushing. The bushing is forced into the 
cast-iron part, and its object is to prevent 
the collection of rust on the inside of the 
gland when the engine stands still.for any 


the cast-iron part being counter- 


considerable length of time, and thus pre 
vent scratching or injuring the rod. 
Thickness of Flange on the Gland.—For 
finding the thickness g of this flange we 
may use the following rule : 
Rule 30. 
of the rod add 3 of an inch; 


To one-quarter of the diameter 
the will 
be the thickness g of the flange. 
Ex. 60.—Find the thickness of the flange 
a piston rod gland, the rod being 3 
inches in diameter. 
ar 3’? 14 inches for the thickness of 


the flange. 


sum 


on 


The flanges on the piston rod gland are 


cast- 


| the brass ring d, hence this shape. 
of making the gland | 
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generally made oblong inform, as shown in 
Fig. 268; sometimes oil chambers are casi 
in these flanges, as shown in Fig. 269; th: 
thickness of the latter flanges is somewha 
greater than the thickness obtained by th 
rule. The flanges on the valve-rod gland 
are generally circular in form, as shown i: 
Fig. 270. The length a (Fig. 268) of the pis 
ton-rod gland, and the diameter of the valve 
rod gland ‘ Fig 270) must be made sufficient], 
large to allow the edges of the flanges t: 
project a little beyond the nuts of th 
studs. 

Length of Gland.—The length of thi 
gland measured from the flange to the en 
is generally made equal to } to ¢ of th 
depth # of the stuffing box. 

Brass Ringsin Stuffing Box.—A brass riny 
d, as shown in Fig. 265, is placed inside of 
the stuffing box. The hole in this ring is 
just large enough to allow the piston-rod to 
pass through easily, whereas the hole « 
through the cylinder head, or in other 
words, the hole e through that portion of 
the cast-iron which forms one end of the 
stuffing box is generally made } of an inc! 
larger in diameter than that of the piston 
rod. This arrangement prevents iron and 
iron from touching each other, and conse 
quently what little rust may form and col 
lect in the hole e through the cylinder head, 
cannot scratch or injure the rod. Some- 
times we find the brass ring d extending 
through the cylinder head; in cases of this 
kind the form of the ring d will be similar 
to that of the ring d@ shown in Fig. 266. 
Allowing the ring d to pass through th 
cylinder head in this manner, is, in 
the writer’s opinion, bad practice, be 
cause this ring is liable to break, and 
sometimes dues break; then if pieces 
of this ring fall into the cylinder mor 
or less damage to the cylinder, head 
or piston may be the result; the writer 
has known accidents of this kind to 
happen, incurring a great expense 
for repairing the damages. Aithough 
brass rings @ similar in form to that 
shown in Fig. 266 should never be used 
in any kind of stuffing boxes, the use of 
this form of ring cannot be avoided 
in a valve-rod stufting box, for the fol- 
lowing reason : 

The valve to the 
valve yoke, and therefore the valve stem 
must be entered into the stuffing box from the 
of the steam chest, and this cannot 
be done without canting the valve stem, 
because the form of the steam chest wil] 
not allow the valve stem to enter the hole 
squarely, and consequently this hole, which 
is filled up by the ring d, must be consider- 
ably larger in diameter than that of the 
valve stem, and this large hole is filled with 


stem is forged 


inside 


From 
the fact that a large hole is required to enter 
the valve stem into the stuffing box, it must 
be readily perceived that, the valve stem 
taken out of the steam chest or 
placed into the same without first removing 
the ring d,and therefore this ring must 
not be fitted very tightly in the stuffing 
box. 

The face of the ring d and the end of the 
gland which touches the packing are gener- 


cannot be 


ally turned slightly concave, so as to help to 
force the packing against the rod. 

Studs for Stuffing Boxes.—To keep the 
packing in place, and to compress it suffi- 
ciently to prevent leakage, the gland must 
be forced against the packing, and for this 
purpose the studs ¢ ¢ (Figs. 265 and 266) are 
used. In the piston-rod stuffing box two 
studs are generally employed; the limited 
space for the giand prevents the use of a 
greater number of studs. In the valve-rod 
stufting box two or three studs are used, 
the the 
fancy and judgment of the designer. 

In the piston-rod stuffing box the studs 
should be placed sufticiently far apart to 
allow the hub of the crosshead to pass be- 
tween the nuts on these studs. In the valve- 
rod stuffing box, the the 
center of the studs to the center of the box 


number of studs depending on 


distance from 
should be sufficiently great to allow the 
tap to pass the metal of the box when the 
holes for these studs are being tapped. 

For finding the diameter of these studs, 











he 
he 


is, 
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when two are used in each box, we have 
he following rule : 

Rule 31.—To one-quarter of the diameter 
of the rod add one-quarter of an inch; the 
sum will be the diameter of the stud. Put- 
ting this rule in the shape of a formula, we 
have: } diameter of rod-+} of an inch = 
diameter of stud. 

Hx. 61.—Find the diameter of the studs 
for a piston-rod stuffing box, the rod being 3 
inches in diameter. 

$77 4 2’7 —1 inch for the diameter of the 
stud. 

The same rule may be used in finding the 
diameter of the studs for the valve-rod 
stuffing box, when three studs are used for 
each although, theoretically, 
more than two studs are used, the diameter 
of these studs can be made somewhat less 
than that found by the rule. 

The general practice is to make all studs 
for small piston-rod stuffing boxes } of an 
inch in for piston-rod stufting 
boxes on cylinders 12 inches in diameter 
and up to 17 inches in diameter 3” studs 
are used; for cylinders 18 to 20 inches in 
diameter 1’’ studs are used ; and for larger 
cylinders 14’’ studs. For the valve-rod 
stuffing boxes the diameter of the studs varies 
from 3 to ? 
of the rod. 

Two nuts are always used for each bolt; 
often both nuts are placed outside of the 
gland, as shown in the illustrations, and 
sometimes the nuts are placed on the bolts, 
so that nut will be 
other nut inside of the flange g. 

These nuts are case-hardeved to prevent 
their edges from becoming worn; and for 
the sake of convenience (so that one wrench 
can be used) the nuts for the piston-rod 
gland, and those for the valve-rod gland are 
made the.same size, even when larger bolts 
are used for the former than for the latter. 

When only two studs are used great care 
must be taken to have the center of the 
studs and the center of the rod in one straight 
line, otherwise trouble will be experienced 
in screwing up the gland ; in fact, when the 
two studs cannot be placed exactly in line, 
it is better to use three studs. 

Another manner of compressing the pack- 
ing is shown in Fig. 267. Instead of having 
a gland we have here a brass sleeve a fitting 
the rod and the inside of the stuffing box. 
This sleeve is pressed against the packing 
by the means of the nut 4 which is tapped 
to fit the thread cut on the outside of the 
stuffing box d. It will be noticed that the 
sleeve a has a small flange on top; the pur- 


box; when 


diameter; 


of an inch, according to the size 


one outside, and the 


pose of this flange is simply to prevent the 
sleeve from being pressed too far into the 
box, and to provide some means of pulling 
it out of the box. 
a ane 
Boiler Legislation in 


England. 


The fact that during 1886 there were, ac- 
cording to the Board of Trade, fifty-five 
boiler explosions, collapses of flues, and 
mishaps to keirs, stills, ete., which resulted 
in thirty-two deaths, and injuries to sixty- 
one persons, points to the presumption that 
the present system of boiler inspection is 
defective, and that the law on the question 
stands in need of We could 
wish that legislation on the matter were al- 
together unnecessary, and that it could be 
left to the honorable feeling of owners of 
boilers to take every due precaution against 
This, however, implies an uto- 


amendment. 


accidents. 
pian state of society, while we have, on the 
contrary, to deal with buman nature as it is ; 
and as that kind of 
legislation, the object everyone should be 


necessitates some 
animated with is to procure the best and 
most effective. The primary aim is to se- 
cure, so far as is humanly possible, the 
safety of life and limb, and after them of 
property. Itisnot to be expected, of course, 
that absolute immunity can be attained, but 
the endeavor must be to get as near perfec- 
tion as is practicable. While the e-sence of 
all legislation on this question must be se- 
curity of life and limb, any new depart- 
ure should be framed with a twofold object 
in view ; in the first place, to harass as little 
as possible honest-dealing men, and, 1n the | 


second place, to obtain a sufficient and effect- 
ive power over reckless and unscrupulous 
owners of boilers—men who place their 
purses above the lives of their servants and 
of the public. And, further, all legislation 
should be as preventive as possible rather 
than merely deterrent. It is better to pre- 
vent an accident than to punish after it 
has occurred. It may be argued that pro- 
spective punishment will be sufficient to pre- 
vent accidents, but a sufficient reply is that 
it is not effective in preventing theft or 
any other offense in our criminal code. 
We sympathize heartily with those owners 
who are anxious to do everything in 
their power to ensure security, if, in order 
to reach less scrupulous men, it is found 
necessary to subject everyone to more strin- 
gent and irksome regulations. But their 
position would not be different from what 
obtains in every walk of life. 

It is understood that government is pre- 
pared with fresh legislation on this subject. 
and it is only natural that this should be 
viewed in some quarters with anything 


but favor. For our own part, we can 
only repeat that we should be glad if 
the necessity for such legislation did 


not exist, for we deprecate as strongly 
as anyone, uncalled for interference on the 
part of government with industry ; but we 
are bound to confess that there seems to be 
in the present case only too much reason 
for it. Some indications of the probable 
drift of the government measure have been 
allowed, perhaps purposely, to transpire. 
These show that the bill would contain pro- 
visions, from which only boilers on rail- 
ways and at mines would be exempt, re- 
quiring, in the first place, that every boiler 
should be registered; in the second place, 
regulating the number and description of 
boiler mountings; and providing, in the 
third place, for the compulsory examination 
annually, and certification for maximum 
working pressure, by the Board of Trade. 
This provision might be carried into effect 
either by officials directly appointed by the 
Board or through the agency of some or 
other of the boiler insurance companies 
already in existence. As regards registra- 
tion, it is not necessary to discuss the pro- 
posal, because even the opponents of the 
government measure as a whole admit that 
it would have a beneficial tendency. The 
regulation of boiler mountings, although 
poohpoohed by those opposed to further 
government interference, to us of 
considerable importance, seeing that a by 
no means small proportion of the accidents 
which occur is due to defects in water 
gauges or safety valves, or to the negligent 
or willful abuse of the latter. If the object 
be to reach those boiler owners who persist 
in continuing to use faulty boilers, or who 
neglect to take proper precautions to ascer- 
tain the condition of them, the defects are 
as likely to lie in the mountings as in any 
other part of the boiler, and on the princi- 
ple that prevention is better than cure, it 
would be well to insist upon efficacious 
mountings being used, rather than to punish 
aman after an explosion occurred for em- 
ploying faulty ones. It is, however, the 
proposed compulsory examination and cer- 
tification which are the real stumbling block 
in the eyes of those who desire the state of 
the law to remain as it is at present. It 
well, therefore, to consider the 
validity of the objections which they raise, 
and also what advantages, if any, are pos- 


seems 


will be 





sessed by the proposals they make to meet 
the difficulty. At the outset we would say 
we believe that the opposition to the bill, so 
far lies with boiler insurance 
panies, is to a great extent disinterested. 
for if compulsory examination were carried 
out by means of existing agencies it would 
undoubtedly tend to increase the business 
of insurance companies. We do not think 
that the fact that they obtained a certificate 
from government—even if it were only to be 
secured at a lower pressure than is now 
companies, as seems to be 
feared influence boiler 
the direction of dispensing with the protec- 
tion afforded them by insurance. 


as it com- 


allowed by 


would owners in 
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| ment inspection would mean that the press- 
ure allowed would be reduced to a uniform 


employ existing agencies, the rules of the 


since it would stultify the board at once 
were they to allow a higher pressure in one 
district than in another; but this surely, so 
far from being a disadvantage, would be a 
distinct gain. Again, it is assumed as a 
consequence that the standard which would 
be adopted would be such as would lead to 
a general reduction of the pressure allowed, 
causing great inconvenience and expense to 
users of boilers. 
the latter can exercise no inconsiderable in- 
fluence in parliament, and if it were shown 


effect 
the judgment of the house during the pas- 
sage of the bill. Apprehension is also ex- 
pressed that official regulations would be 
carried out in such a hard and fast 
as to cause inconvenience in special cases, 


be raised, might easily be given to 


manner 


as, for instance, where a millowner’s lease 
expired in a year or two, and his boiler did 
not fulfill the 
concluded that in such a 
either have to stop the works or put ina 
as things are now, the 


required conditions. It is 
case he would 
new boiler, whereas, 
inspector would, if the 
actually dangerous, allow it 
We see no reason, however, why, in the 
other case, there should not be an official 
appointed to whose discretion such cases 


boiler were not 


to work on. 


should be left. It is further urged that 
government inspectors and owners of 
boilers would not work well together. 


**Under existing circumstances,” says the 
engineer of one of the insurance companies, 
‘the company’s inspectors, from their fre 
quent visits, are able to cultivate friendly 
relations with the engineman and fireman, 
and impart to them hints as to the working 
and care of the boilers, obtaining in return 
information of all that has occurred to the 
boilers since the previous visit. They are also 
able to arrange with the manager or master 
for thorough examinations at other times 
than general holidays, and thus reduce the 
excessive pressure of work on these occa- 
This would under the 
proposed system; for, if inspections were 
compulsory, many would be 
little disposed to oblige a government surveyor. 

‘inc Confidential communication be- 
tween the inspector and attendant, manager, 
or master, would cease; for inspection be- 


sions. not be so 


steam users 


ing no longer voluntary, but compulsory, 
the steam user would give the inspector the least 
The words italicised 
indicate that the writer 
believes that boiler owners would take up a 
hostile attitude government in- 
spectors, and that the latter would approach 
their work in a totally different spirit from 
that in which company inspectors do; but 
there is no reason why it should be neces- 
sarily so in either case. If any friction ex 
isted at first, it would, in our opinion, soon 


possible information.” 
would seem to 


towards 


wear off. 

The counter-recommendations of the op- 
ponents to the government measure amount, 
in short, to registration and punishment by 
fine. 
ment proposals, and the latter, as we have 
ulready preventive. One of 
ihe axioms promulgated by a certain bo‘ler 
insurance 


The former is included in the govern- 


said, is not 


company is: ‘* The actual con- 
‘ition of a boiler can only be ascertained by 


’ 


a thorough examination;” and this just in 
dicates our position to a nicety. Every boil- 
er should be subjected to examination once 
a year, at least. It would be well if this 
effectual volun- 
tarily on the part of the owner; but, failing 


were done in an manner, 
this, there is no recourse, save to compulsory 
inspection. Voluntary examination, how. 
ever, would not meet all the requirements of 
the case, unless it were followed up in a prop 
er manner, by giving effect to the recom. 


mendations of the inspector. Under the 





; case. 


meet 


present system, this is frequently not the 
In reports of boiler insurance com- 
panies it is by no means an unusual thing to 
with **This ex 


such a remark as, 


The first objection raised is that govern- | plosion would never have occurred had the 


| 


standard throughout the country ; for, as is | 
very justly remarked, if the Board of Trade | 


different compsnies must all be assimilated, | 


| 





3 
advice of the insurance company carried 
sufficient weight to ensure attention.” But 
it is scarcely to be wondered at that the 
recommendations of insurance companies 
are so frequently ignored, when we find it 
held out as an inducement to boiler owners 
to avail themselves of the protection insur- 
ance affords, that ‘‘the insured are under 
no obligation to adopt any suggestions that 
may be made, nor will the non.adoption of 
such suggestions in affect the 


any way 


| validity of a policy,” so long as certain 


pressures are not exceeded.—Jren (Lon- 


| 
don). 


But we would say that | 


_ o> —— 


A correspondent of the Mechanical World, 


}in regards to technical education, makes 
|the following remark: ‘The protective 


satisfactorily that the standard could safely | 





tariffs of the United States are probably 
the highest in the world, and yet no 
country at the present time buys so largely 
of the superior manufactures of other 
countries, simply from the fact that, 
through lack of technical instruction, these 
superior goods are not made at home.” If 
this correspondent means, and is inclined to 
believe, that our workmen have not got as 
good a technical education as any foreign 
workmen, then all 
** Den’t.” 


we have to say is, 


ope 


At the Newcastle Exhibition a large 
marine multitubular boiler is shown: it bas 
three furnaces 3 feet 6 inches diamcter, 
each furnace having a separate combustion 
chamber. The boiler is of steel throughout, 
and the shell is composed of four plates 1} 
inches thick, 22 feet 6 inches long and 6 feet 
wide. Each plate weighs over three tons. 
The outside diameter of the boiler is 14 
feet 6 inches; the total heating surface is 
2,200 square feet, and the grate surface 60 
square feet. It is constructed for a work- 
ing pressure of 150 pounds per square inch. 

< ie 


Unquestionably the managers of railroad 
companies have a difficult task before them 
in trying to please and satisfy a traveling 
public. The latter will cry out for faster 
and still faster trains, and if some managers 
will not accede to these demands, other 
roads, whose managers will comply with 
the demands, will be patronized. Yet if 
accidents occur the managers are blamed 
for their recklessness in running the trains 
at such a high rate of speed 


ape 


Crude Oil in Brick-Making. 

Crude oil has been applied as fuel by 
Messrs. P. L. Sword & Son, Cleveland, at 
their Bessemer avenue brickworks, and 
with such excellent results that they have 


already contracted for a 100-barrel tank to 


supply their works. The arches in the 
monster kiln, containing some 250,000 


bricks, are heated by twenty-four burners. 
The oil flow is regulated by an ordinary 
stop cock, and at the point of ignition is 
met by a steam blast, supplied by the boiler 
that furnishes power for the brick-making 
machines. Simple pipe burners are used 
with good results. Instead of having to 
heat the brick seven days, as with coal or 
wood, four days’ burning with oil makes a 
far better quality of material. When the 
oil is ever so economically fed, there is a 
surplus of heat. Within fifty minutes of 
starting the fires the 
started out of the brick. There isn’t a cold 
spot in the kiln. The arches are evenly 
heated, and one man attends to the firing 
and regulating of the oil flow where three 
stokers were formerly employed. 


water smoke was 


The firm 
8 about to start off another mammoth kiln 
built on the Morrison plan, and supplied 
with eight burners in place of 24, one 
burner heating three arcaes. By an inge- 


nious contrivance the flame is directed 
against a bridge wall, whence it is dis- 
tributed with equal force into the three 


arches. 

‘‘We are more than pleased with oil as 
fuel,” said Mr. Charles D. Sword, ‘and we 
consider it cheap enough to warrant us to 
introduce it for 


” 


permanent use.’’—Jron 
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Core Barrel for Large Breech-Loading 
Guns, 


By Ropert E. MAsters. 


The core barrel shown with this is for the 





modern style of large breech-loading guns | 


work as a ‘‘ water core barrel.” 
moulded on this plan is the most interesting 
and at the same time the most dangerous, 
as well as most expensive class of work 
that can be made in a foundry, as was 
shown by the press generally in the break- 
ing of the flask of a gun mould at the South 
Boston Iron works, July 9, 1884, wherein 
over 100 tons of iron formed a cheese in the 
bottom of the pit, and the successful cast- 
ing at the fourth trial of a 54-ton gun on 
April 18, 1886, the three previous efforts 
having failed to produce a good one. 

The instances referred to were likely to 
happen in any foundry engaged on the same 
class of work, and are only mentioned to 
show that the utmost care must be taken to 
have every stage of the work perfect, from 
the making of the core barrel and flask 
until the gun is finished; even after the 
greatest diligence has been exercised, from 
some ‘little slip”? the casting is likely to 
be condemned for not coming up to the 
exact specifications required by the Govern- 
ment. Several attempts have been made to 
illustrate the casting of large guns without 
any definite description as to the moulding 
of them, and the work embraces so many 
ideas which can be successfully employed 
on other castings, and which are not now 
generally known, that I will present the 
work in detail. 

Fig. 1 is a cap with a trunnion on it, 
which is bolted on the top piece of the 
core barrel at A, Fig. 38, and is only used 
when striking up the core. When the core 
barrel is placed in positionin the mould this 
cap is removed and pipe Fig. 2 is bolted on. 
This is the supply pipe through which the 
water flows into the wrought-iron pipe, 
which is screwed into B, Fig. 8. Figs. 3 
and 4 are bolted together through holes D, 
D. The trunnions Z, £ are for hoisting 
the core barrel; the dotted line #’ is a boss 
to which pipe Fig 5 is bolted for the dis- 
charge of the water from the core barrel 
when pouring the gun. 

The lower part of Fig. 4 is turned taper 
with a recess at G; this fits into the tripod, 
Fig. 7, which is a section view of plan 
Fig. 8, and is bolted fast to the reser- 
voir through lugs J J, Fig. 6 (plan of Fig. 
4), which correspond with bolt holes AK, 
Figs. 7 and 8. When striking up the core 
this tripod is removed so the legs L Z are 


not in the way when putting on the rope 
and loam. The feet M M rest on top 
of the flask, and after the core is cen- 


tered with the set screws NV WN it is 
fastened to the flange of the flask through 
holes O O. Fig. 9 is a sectional view 
of the core barrel put together ready 
to strike up the core, the tripod being left 
off as stated; the bearings P P rest on 
rollers fastened on trestles, and are revolved 
by the crank. The collars on the crank 
shaft keep the barrel from working end- 
The barrel is cast open at the top 
end; the lower end is cast rounding, and 
is full of wrought-iron prickers to hold the 
loam. The metal at this point is 4” thick, 
and is drilled and tapped 2” deep for the 
screw end of the crank. As this barrel is 
to act as a reservoir there can be no holes 


wise. 


in it for the escape of the gas, as in ordinary 
To provide for this the barrel 
is put on a planer, and grooves }’’ deep by 
}’’ wide are planed in it. 
are $” apart, and the full length of the barrel 
except 74” at the top end. 


core barrels. 


screw bolts at G@ G, which do not 


through. 
leakage a 


shrunk on the 1)” space between 


grooves and the thread below the sleeve, as 
at S, Fig. 9, and hammered well up to the 
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ground and well fitted. 
fectly water-tight. 


The joints ( C, 


of the barrel at 7’, showing the little spider 
fastened with a set screw on the 3” wrought- 
iron pipe to support the lower end of it 
when lying horizontally ; it also shows the 
grooves spoken of. 
The core barrel is 8’’ outside diameter, 
and a well-spun, firm 4’ to 8” hay rope is 
known to those familiar with that class of }wound and bammered closely around it, 
Cannon | and three coats of loam (drying each coat 
|separately) is added until the core is 11” 
diameter for a 12’ gun. 
and, in fact, all joints about the barrel are 
They must be per- 
Both screw and plain 
connections are coated with some substance 
to secure this end when fastened together, 
and a hammer test made on the barrel after 
it is all put together at 400 pounds hydraulic 
pressure before it is used. 
is dried and ready to put in the mould the 
shaft P is let down on a block of wood and 
the core hoisted up by the trunnions £ £. 


When the core 
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is not far distant when we will hold the 
other fellow’s. It is when this state of 
things shal] have permanently taken place 
that every interest will begin to feel the 
beneficial results, and the farmer, perhaps, 
more sensibly than any one else, for to his 
lands it will add great value, while he 
pockets the rate of freight which it now 
costs him to transport the products of his 
| soil to market. A home market is the basis 
of the wealth of the tiller of the soil; the 
foreign demand for his wheat, corn and 
cotton, in competition with the home de- 
|mand, keeps prices stiff and enables him to 
derive a profitable return for the yield of 


the soil.— Nashville Aneri an. 
> 

It is said that small cast-iron ornaments 
that bave been broken may be soldered by 
cleaning the surfaces to be united of all im- 
purities, then rubbing them with a brass wire 
brush till they are covered with the brass. 


The shaft isthen taken out and a screw plug 
put in the hole; this is covered over with 
loam and a light fire put under it to dry it. 


These grooves 


On 6 inches of 
the upper end a thread is cut to screw the 
barrel into the sleeve at FR, Fig. 4; the two 
pieces have an additional fastening of four 
go 
As an extra precaution against 
wrought-iron band 1x14” is 
the 





eg 
President B. G. Clark, of the Thomas | 
Iron Company, whom everybody accepts 
as authority, makes this interesting and 
significant statement : 
‘‘ Steel rails are off a little for next year’s | 
delivery. We sold 15,000 tons to-day at $36 
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at the mill. This price is as high as it 
should be, on account of foreign competi- 
tion. Foreign rails can be delivered at the 
Gulf ports at this price. The price of rails 
for delivery this year is very firm at $38. 
In fact, they are hard to get at any price. 
There isn’t a mill in the country that hasn't 
got all the orders for rails it can fill for this 
year’s delivery. The pig-iron market is 
firm, No. 1 selling at $22 a ton.” 
sea ae SNe BS 


Pig Iron, 


Pig iron commands as good a price in 
Chattanooga as it does in Philadelphia—a 
condition of things hitherto unknown. 
Since the South has been a producer of pig 
metal, until now, prices in the East have 
ranged from $2 to $3 per ton higher than 
iron was selling for in the South, the trans- 
tion, which made the difference in price. 
We were compelled to ship our iron away 


country. 


of our own cotton fields, then we are on the 


long one. 





joint when hot. 


Fig. 10 is a cross-section 









portation question entering into the calcula- 


in order to find a market, but we are begin- 
ning to see the dawn of a new era in this 
This is the most pleasing fact to 
those interested and alive to the develop- 
ment of the South that has yet been stated. 
When we begin to work up the product of 
our own furnaces and to utilize the products 


rapid road to wealth, and the lane is not a 
This is the process by which 
»}money is kept at home, and we will not 
only be able to hold our own, but the time 


These surfaces can then be tinned and 
soldered as readily as brass articles. 
-_-- — 

Signal ropes for mines are, on the conti- 
nent, made of delta metal, for the reason 
that this metal strongly resists corrosion 
from the sulphur-impregrated water of the 
mines. The metal of which the ropes are 
made is said to have a tensile strength of 
more than fifty tons per square inch of 
section. 
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Steam for Extinguishing Fires. 

It is now suggested that steam should be 
used for extinguishing fires on board of 
steam vessels. It is claimed that the loss 
of steamers might have been averted, had 
these been provided with steam pipes con- 
nected with the hold of the ship, as no fire 
can live where there is a pressure of steam. 
Damage done by steam will be small when 
compared with that resulting from the use 
of water. The cost of the necessary fit- 
tings would be small and easy to arrange. 
and the safety of the ship promoted, as the 
engineer could apply the steam to any part 


of the vessel, and at a moment’s notice. 
abe 


Cost of Electric Lights. 











The city of Easton, Penn., is a place 
about the size of Rutland, and has an elec- 
tric light plant of its own. A Rutland 
gentleman recently wrote to Mayor Charles 


F. Chidsey concerning the plant, and re- 
‘Our lights 
We have 


ceived the following reply: 
cost about $6.000 the first year. 
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Perhaps, without meaning to do so, the 
New York Daily Tribune presents a curious 
illustration of what may be termed the 
co-relation of industries. One of its inter- 
viewers makes his subject say: 

Talking about importations of Bessemer 
ores for steel making, he said: ‘‘ The foreign 
supply comes from Cuta, Spain, the Island 
of Elba. and Africa The Edgar Thomson 
Steel Works own mines in Cuba and own a 
line of ships engaged in bringing the ore to 
this country. By the way, ther: isa curious 
thing in the tran-portation of iron ore. 
The boats bringing it here also bring the 
cork supply of the country. The iron 
being heavy, a load is secured before even 
a small part of the space in any vessel is 
occupied. The space is then filled up with 
cork, which is light and bulky.” 

°a@pe 


A company in Birmingham, England, are 
completing a large central plant for fur- 
nishing compressed air through mains to the 
owners of small engines. Trialsalready made 
are said to have shown that the cost to con- 
sumers will be considerably less than the 
cost of steam made on the premises. Be- 
sides doing away with the dirt and dust 
from the coal, and the saving of room, the 
use of compressed air is said to furnish ex- 
cellent means of ventilation. An excellent 


feature of the charter of this company 
isa clause compelling them to divide all 
profits over 10 per cent. with the con- 
sumers. 

silo ae saree 


At a meeting of surgeons in Berlin a 
scale representing the degree which various 
injuries about railways unfitted men _ to 
work was agreed upon. Losing both feet, 
both hands, both eyes, or one hand and one 
foot, it was agreed entirely incapacitated a 
man for work, and was marked 100. Other 
injuries were marked as follows: Right 
hand, 60 per cent.; one foot, 50 per cent.; 
left hand, 40 per cent.; right thumb, 33} per 
cent.; one eye, 22 per cent.; left thumb, 14 
per cent.; first finger of right hand, 14 per 
cent.; first finger of left hand, 8 per cent.; 
any other finger of right hand, 6 per cent.; 
any other finger of left hand, 4 per cent. 


°ape 


According to the Berlin Bureau of Statis- 
tics there are in the world the equivalent of 
46,000,000 horse-power in steam engines, 
3,000,000 being in locomotives. In engines 
other than locomotives the United States 
comes first, with 7,500.0000 horse-power : 
England next, with 7,000,000 horse. power: 
Germany, 4,500,000 horse-power; France, 
3,000,000 horse. power, and Austria,1,500,000. 
Four-fifths of the steam engines now in oper- 
ation are said to have been built within the 
last 25 years. 
= 


The Way It Always Works. 


Montclair, N. J., has been investing in 
water-works with the usual results. -The 
Jersey City Hvening Journal says of Mont- 
clair: 

Every day brings news of new contracts 
for the erection of dwellings in this pleas- 
antest of suburban villages. There are few 
blocks in the town which do not show some 
new buildings this season, and the building 
contracts already filed since the contract 
for water supply was made will amount in 
the aggregate to probably four times the en- 
tire cost of the water works, with any num- 
ber of new plans in the architect’s hands or 
awaiting proposals. 


If there is any better way to increase the 





superintendent, $400 a year, engineer $50 a 
month, fireman $42.50, and two linemen #36 
We have 66 are lights and burn 
them every dark night, and when'there is 
/no prospect of moonlight, and from dark to 
of 2,000 candle-power. 


a month. 


dawn. They are 
Steam is our motive power. We iave three 
Ide engines, 12 miles of wire, and tw 
boilers of 70 horse-power each. 


$19,800.” 


when the moon should be out. 
cost the village $6,000 a year. 
Herald. 





25-light dyvnamos, and two 60 horse-power 


We have 
the Western electric light system of Chi-| on fire the fabric so treated. 
cago, Ill., and the entire plant cost the city 
Rutland has 55 arc lights, eight of | 
» which burn all night, and the remainder 
only until midnight, then not on nights a town or village throughout the length and 
The lights breadth of the land that basn’t got the 
Rutland favorable indications of gas or oil, we have 


j value of property in a village than to 
|liberally furnish it with good water it has 
| 


| never been discovered. 


»| Dr. Doremus says that the lightest tissues 
can be rendered uninflammable by dipping 
»| them in a solution of phosphate of ammonia 


in water. It will be found impossible to set 





. : 
| The Southern Lumberman says: If there is 


failed to hear of it. 
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‘ieee and Turning Mill, 
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— 
|mixture that gives me 1640, the bar used 
| being 1 inch square and 2 feet long. Can 

The engraving represents the mill made | this be bettered in any foundry ? If so, please 
by H. Bickford, Lake Village, N. H. ‘let me know. 

The tool spindle is 6 inches in diameter,| There are a great many owners of foun- 
octagon shape, bearing on alternate sides, | dries tuat prefer to use machine scrap iron 
giving good bearing surface and little fric-| instead of good stove plate. Now thisisa 
tion; good provisions for taking up wear | mistake, as stove castings are made from 
are provided. The spindle is operated at|the best brands of No. iron, while the 
any angle, has quick haud adjustment and | machine scraps may have been used four 
strong automatic feed in all directions. or five times, and will not you as 

The heads are right and left, so as to | strong a casting. American foundrymen 
work close together; the right head runs . 
over the center for boring. The heads will [ 
feed in the same or opposite directions, as | ( 
they feed entirely independently, and are 
arranged for direct counterbalance in any 
position of spindle. The cross-rail saddle — 
spindle and all journals are scraped to fit. \ 

The tool can be set in any position in the \ 
steel tool-holder; the latter may be re- 
moved to substitute any kind of boring | 
bars. The spindle runs on a tempered step. ; 
The driving gears under the table are spur | 4 RB x 
gears, giving smooth equal motion without 
tendency to chatter or lift the table. 
gear used is cut from solid metal. 
cone pulleys are for 4-inch belt. 

These mills are made in a variety of sizes. 

ARB 
Foundry Cupolas. 


— F iron 
| 
| 


give 
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Every | TUYEREs. 


| strong casting from the cupola, and great 


| tion within the last few years. I think 





that care should be taken to make 

By Davin SPENCE. castings strong. In a great many rail- 

/road shops the poorer grades of iron 

The cupola in a well-regulated foundry is | are used. This should not be. While 


au very important factor in producing cast- | thousands of lives are depending on strong 
ings ata cheap rate. While we are trying ‘car wheels and the castings that are used 
to progress in other branches of the foundry | on the locomotive and the air brakes, there 
we must not forget the main producer.|should be great care taken in selecting 
While on a visit to New York State a few | good grades of strong iron. This can be 
weeks ago this branch of foundry practice | done by different kinds together 
was brought fully before me. Ina foundry! and studying the results. 

doing agricultural work the 
cupola required is not suit- 
able for a shop doing a 
class of large work or a car 
wheel foundry. There are 
several new cupolas in use, 
and great things are claimed 
for some of them. It is said 
that some of these will melt 
iron at one pound of coke to 
12 of iron. Ihave seen some 
of the so-called patent cupo- 
las at work. What is claimed 
for them can be accomplished 
ina foundry doing car work 
or railroad work, but they 
would not suit a foundry 


mixing 


doing a fine class of cast- 
ings. 

I have remodeled an old 
style of cupola here that 


melts iron as hotas is required 
in any foundry, and my 
tuyeres are only 11 inches 
from the bottom of the cupola 


The | are trying now to produce a good sound | 
|improvement has been made in this direc- 


where life is in danger from the use of cast- | 


MACHINIST 


body of Watters. Burns was a weakly 
man; Watters a giant in strength. The de- 
bris was pouring in upon these two men. 
Watters struggled to an upright position, 
‘and realized that he could not free himself. 
Burns was semi-unconscious 
claimed, 
save 


‘*] cannot save myself, but I can 
you,” and by a supreme effort pulled | 
Burns from the enveloping sand, lifted him | 
bodily over his head and passed him on to life, 
being himself soon coveredand suffocated by 
the sand. It was an heroic ending of a life 
that must have been nobie. Theman whose 
blood is not stirred to quicker action in 
reading of James Watters’ last act is made 
of poor material. 


<> __ — 


LETTERS FROM PRACTICAL MEN, 


About Oil Cans, 
Editor American Machinist : 

On seeing in your issue of Sept. 3, Mr. 
Hill’s sensible remarks on oil cans—a sub- 
I fear that 
one damaging concession. He 
‘* A can to be a success on a railroad 
must be cheap, easily repaired, and durable.” 
Doubtless the last two qualities may be 


ject sorely in need of discussion 
he makes 


says: 


| necessarily demanded, for they are elements | 


of intrinsic merit, but even these qualities, or 
| durability at least, 
out increasing the first cost of the article. 

The important question is, how far the 
first cost may be increased for the sake of | 
additional merit. To concede that a can 


Watters ex- | 


cannot be secured with- | 


5 


ply because, in consequence of the 
tition for cheapness instead 
| ordinary 


| tise. 
| Why not 


compe- 
of merit, the 
oil cans have no merits to adver- 
demand 
cans as well as in other things? 
| We not have in the market 
as an oil can ought to be? Think of a loco- 
motive can not only durable and 
| easily repaired, but which has no open vent, 
| out of which oil need not and cannot be 
poured, which in- no position will drip; 
which delivers the oil instantly and positive- 
| ly with force in such and only such quanti- 


improvement in oil 
Why can 
such an article 


which is 


ties as the user wills, and with equal facility 
j in any other; 


| which delivers small amounts (small as you 


direction—up, down, or any 
| please) or large amounts for filling cups, ete., 
and which is never troubled with obstruc- 
tions in the Think of a small hand 
oiler that has all of these qualities and other 
| excellencies, and which does away with the 
spring bottom; which in use may without 
wiping be kept so clean that it would not 
silk handkerchief if wrapped in it; 
which wastes no oil and keeps the oil as 


spout. 


soil a 





clean and fresh and free from gum as in an 
| air-tight bottle! 
oil cans. 

They are made in variety to 
| answer all the purposes for which an oil 


I have seen and used such 


| sufficient 


|can may be used. Made in large quantities 
| they ought not to be expensive in compari- 
/son with other first-class cans. I dare say 


the reason why such cans are not in the 


| market is the competition of the cheap and 
must first of all be cheap is about the same | nasty kind. 


There will be a revolution in 


thing as to waive the demand for increased | oj] cans the same as in many other things, 


merit and to consent to continue the use of 
the drizzling, nasty and wasteful cans now 
so common: and this is true of the whole 


family of oil cans now in common use. | 











to the bottom of tuyeres. I 
use the tuyere marked B,15’’x 
13’... Before I remodeled it 
we used the tuyere marked 
\; and by 
sharper iron and get it fast- 
cr. The cupola is 32 inches 
nside when lined up, and 
'y the change I save four 
nehes of coal, 4 inches high 
ind 82 inches diameter. 





changing I get 


A good cupola man is a 
rood thing in a foundry. 
\ cupola should always b 
cept in line and i 
well attended there will be 
10 trouble in producing good 
hot iron. 

How often you will go through a foundry 
n the mornng and you can hardly tell 
which is the largest in amount—the good 
work or the bad. In a foundry where you 
have only a small profit on your castings 
this will not do. 

Inclosed you will find a drawing of the 


inside, 


BorING AND 


James Watters. 


There are but few men who in time of 
deadly peril think of anything but self or 
near friends. One of these few was James 
Watters, a workman in Shaft 17 of the new 
aqueduct. The timber work of this shaft 
collapsed and the sand poured in, warn- 
different kinds of tuyeres used, marked ing the workmen to fly for their lives. 
1 BCD and £. I should like to.-hear Watters was one of those who were held 
from some of the foundry men as to which fast by a falling timber. It caught his foot 
of the tuyeres they have had the best results and held him asif pinionedina vise. Another 
with, workman, one Burns, was overtaken by the 

I have been testing iron, and have made a falling sand and earth, and fell across the 


and Mr. Hill’s sufferers may yet be made 
happy. Geo. F. STILLMAN. 
Syracuse, N. Y. 


Die Forging. -— 
Devices. 
Steel, 


Lazy Men’s 
Tempering 


Editor American Machinist : 


that the 
subject of drop or die forg- 
neglect- 
We 
do alarge amount of work in 
this way, and I find that with 
a small furnace and three 
unskilled blacksmith helpers, 
a drop hammer, and a pair 
of cast iron dies having the 
form of the article moulded 
inthem, that these three men 
can do more and better work 
than eight or ten blacksmiths 


It seems to me 


ing has been greatly 
ed in machine building. 


and their helpers could do in 
the same We have 
been making quite a number 
of dies that will reduce the 
cost of production very con- 
siderably. I know that die 


time. 





il Hi 4 bs | 


\ 





TurNiInG MILL. 


This made too long | 
already. 

Let the reader look over the 
the AMERICAN MAcninist, or any other paper 
in which good implements are so generally 
advertised, and note recent improvements. 
The demand for superior merit has crowded 
back the demand for cheapness, hence these 
advertisements. But where are the oil cans? 
When has the AMErIcAN MACHINIST or any 
other mechanical journal advertised one? 
Why this exception ? Not because inven- 
tive skill or genius can produce nothing 
better than the old style of cans. It is sim-'! 


concession has been 


columns of 


sinking is a very tedious and 


expensive business if steel 


dies are used, and three to 
five dollars per day paid for 
working them out, but 1 
have found that for ordinary 
blacksmith work, close grain- 
ed cast-iron works very well. 
Of course Bessemer 
better, but a good 


steel 
would be 
pattern maker can 
pair of blocks and carve out 
the form very cheaply, and 
if the work is to be finished it 
be forged in the dies 
size, reduc- 


make a 


can 
much nearer the 
ing the cost of finishing. 

As I look back at the blacksmith shop of 
the last I was employed, 
and see 22 fires full blast and 
{not a power hammer in the place, I think 
that paying dear for their 
whistle. A amount of 
forged out on the 
from the draw bar in front clean back to the 
throttle and reverse levers, could be forged 
so much better and at 50 per cent. less cost 
under a drop hammer. 

It is interesting to see what strange de- 
vices a lazy boy or man will work out 
sometimes and not always foolish, either. 


railroad where 


working at 
company was 
large work 
anvil for locomotives, 


very 


6 
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One of them had some taper holes to bore 
out and they had to be reamed very true. 
and this thing of feeding the taper by hand 
did not suit him; it had to be watched 
very closely, and he could not see the sky- 
larking of the other boys, so he conceived 
the idea of putting a small drum on the 
cross-feed spindle just behind the handle 
and fastening a piece of twine to the drum, 
wound it around several times,and when the 
tool was set for the cut, tied the other end 
of the twine to a nail in the bench at the 
tail-end of the lathe. As the carriage was 
fed forward, the twine being fast to the 
bench caused the cross-feed screw to revolve 
and feed in, causing the tool to cut taper. 
A little experience soon taught him the size 
of the drum needed for the proper taper. 

Another fellow, who thinks, had some 
very small valve stems toturn. The wire 
was }” steel, and he had to turn a journal 
8” long 3’’ from one end. The length of the 
wire was only 4’, so he could not get the 
ordinary steady restin. He bolted a crooked 
arm on the tail stock with a bearing, with 
cap and bolts at the end to fit the wire. It 
worked first rate. 

He also had to put in three flutes in these 
wires at one end, about }’’ long. He tried a 
small round file and a graver, but it was 
slow. So he went to thinking, and soon had 
a small mill made, and, putting it in the 
centers and holding the wires between two 
pieces of hard wood in the tool post, he 
fed them under the mill or saw, and they 
were soon done. 

I see some experiences in the AMERICAN 
MACHINIST about tempering. An old black- 
smith once showed me how to tempera tap 
or long piece of steel. He poured about 
2’’ thickness of oil on top of the pail of 
water in which he tempered; the hot steel 
passing through the oil first prevented it 
from checking or springing. He told 
me to always draw the temper by color 
twice on a 
When the color comes once, cool off a little, 
and polish again and let the color come 
down again by the same heat, then cool off; 
they seem to be tougher by retaining the 
heat longer. J.J. BINGLEy. 

Watertown, N. Y. 


also 


cold chisel or turning tool. 


Three-Legged Machine Tools, 
Editor American Machinist : 

I have been greatly interested in the 
various articles appearing in your paper in 
regard to the proportioning of lathes. 
While we are all glad to consider and dis- 
cuss new theories, yet facts and the result 
of experiments in actual construction have 
more interest for the men who are to build 
and use the lathe of the future. We have 
been trying here to build a few 14-inch 
hand lathes, and first to make them as per- 
fect as we knew how to; second, to make 
them as cheaply as possible. 

The lathes had 5 foot beds, and weighed 
over 800 pounds (countershaft included). 
In making the pattern for bed it was de- 
sirable for some kinds of work to have an 
open bed, but it was tied together at the 
front end of headstock. We supposed this 
would make the bed stiff enough to stand 
alone. There was a double leg at each end 
of bed—of very stiff section, and spreading 
244 inches at the ground, secured by three 
bolts. Our idea was, the bed being ex- 
ceptionally heavy and stiff, and also com- 
paratively short, would enable us to see 
such a lathe as Prof. 
‘standing on three legs, and pawing the 
air with the fourth,” and still enable us to 
have a true lathe. Then if we didn’t like 
the looks we could apply the remedy which 
Mr. Hetherington easy, 
‘drive one or more shingles under the 
short leg until it carries its proportion of 
the weight.” Mr. Hetherington also says it 
is absurd to say that we cannot easily get a 
bearing on all four legs. 

Let us see where the absurdity comes in. 
We had three lathes in the lot. Our best 
man scraped one of them toa beautiful fit, 
or at least he said so, and asked me to come 
and look at it. It was true. He hada 


Sweet describes, 


Says is so 1.6, 


beautiful fit; not the least sign of rocking 
[ had the lathe 
‘ 


or trembling on the head, 





moved one side (about four feet) on the 
floor, put another in its place, and started 
our man on that. In thé course of an hour 
or two, along came a friend, and I was so 
proud of that lathe I asked him to come 
and look atit. Said I: ‘‘ There is a lathe 
that is as near perfect as they will ever 
make them, and it is stiff enough to stay 
so.” Then I gently thumped it on the four 
corners, to show how solidly it bore, but 
just about that time it had got through 
bearing and rocked like a ship at sea. I 
looked to see if all four legs bore on the 
floor; they did, and well too, apparently. 

This me tired, but I was not too 
tired to send for a three-foot plank and a 
piece of gas pipe. I put the plank under 
the two legs at tail end of lathe; put the 
gas pipe under that, lengthwise of lathe 
and just central between the end legs; that 
is, I made a three-legged lathe of it; result, 
the fit of head was again perfect. The 
other lathes mounted in this way 
while being scraped, and we had no more 
trouble, but when those lathes are set up 
on an uneven shop floor what will happen ? 

The next lathes we build will have three 
legs, and the third leg will take the form of 
a column closet under the tail end, with 
pivot at top, where leg is fastened to bed. 

I think I demonstr .ted one fact, 7. e., you 
cannot set up a lathe bed on its legs on an 
ordinary shop floor and scrape the head and 
tail to fit, and have tnat lathe level and true 
except by accident. You can, of course, 
plane bearing spots on bottom of lathe bed, 
then you will plane the entire top of bed. 
loosen straps, shim up, and take finishing 
cut, but those bottom bearing spots will not 
be level. Will you turn again and dress 
them ? If you do, you must next put ona 
surface plate while scraping head and tail 
to fit. After all your care you have a lathe 
bed that is only true while lying on a sur- 
or while supported on 


made 


were 


face plate, three 
legs. 

To be sure you can use four legs, and if 
your head is moderately long, you can put 
a shingle under the suspected leg, that seems 
to touch the floor, loosen head bolts and 
drive that shingle till the head doesn’t rock ; 
but what is the use? Next day you get ina 
lot of stock, castings, ete., and the floor 
springs in another direction, and another leg 
wants wedging. What harm will it do to 
avoid all this trouble and uncertainty by 
using three legs? Will it make the lathe 
unstable? I think not. Why? Because I 
have seen a planer running 5 to 1 on the re- 
verse, doing an enormous amount of work, 
reversing like a pile driver, but the platen 
did not tremble any more than the one on 
the slowest running four-legged planer, and 
this planer had a closet leg at one end with 
a base plate under leg, ribbed in the center 
where it supported the leg; in other words, 
it was a three-legged planer. The makers 
of these planers put on four legs when they 
sell them, and gear 3 to 1, but for their own 
use they deepen the bed, mount on three legs 
and reverse 5 to 1, but then they do it to 
make money. 

They also put on the four legs to make 
money, @. é., because most .people will not 
believe that a tool on three legs is as good 
or better than a tool on four legs, and they 
want to sell to these people. 

My grandfather thought a lathe should 
have four legs, and that wood was good 
enough for lathe beds, but the world moves. 

F. C. CANNON. 


Initial Stress on Bolts, 
Editor American Machinist: 


It cannot be too clearly remembered that 
bolts should always be tightened up toa 
tension somewhat greater than the greatest 
load which will come upon them. Take 
for example the bolts in a steam cylinder 
head. With a20 inch cylinder there may be 
10 bolts, and at 50 pounds pressure the load 
on each bolt will be approximately 1,600 
pounds. With }’’ bolts we cannot safely 
figure up the area at the base of the thread 
to more than one-third of a square inch, so 
that the load on square inch of bolt 
area is 4,800 pounds. Now good iron will 


each 


bear safley for an unlimited period a steady | readers who would like to preserve their | 24 inches, 


stress of 20,000 pounds, but it is necessary 
to use lower working stresses than this, on 
account of the severe torsional strains 
brought into play too frequently by the in- 
judicious and careless use of a long wrench 
in the hands of ignorant engineers who too 
frequently imagine that a cylinder head 
needs to be screwed down to such an extent 
that the flanges are warped by the pressure 
of the bolts andthe faced joint sprung out 
of truth. This is mistaken practice. The 
bolts should be tightened to something over 
the 1,600 pounds, but ought not to be one 
iota tighter than will just serve to prevent 
steam passing the facing, and the wrench 
should be used with moderation, and not as 
though meant as a test of the torsional 
strength of the bolts. Where bolts are em- 
ployed to hold together the parts of a struct- 
ure it is important that the same rules be 
observed, and the initial tension of the bolts 
must always be something in excess of the 
load carried. If not made so the stretch of 
the bolts under the working load will cause 
them to slacken and a minute separation of 
the surfaces bolted together will take place, 
and there will be an oscillatory stress 1n the 
bolts which will be far more destructive 
than the steady stress due to initial tension. 

There are very few instances where bolts 
are in the situation depicted in Fig. 2 of Mr. 
Hulsey’s communication in your issue of the 
10th September, and it may be laid down as 
a general axiom that the initial tension ina 
bolt not only is, but ought to be, the greatest 
tension which can ever exist in it. Whulst 
on this subject I would remark that no 
bolt to carry a heavy pressure should be 
tightened up without being clean and oiled. 
as the resistance due to the friction between 
the threads of the bolt and nut is frequently 
so great that the bolt twists off rather than 
the nut advances. This is especially the 
case with the smaller sizes, in which the 
torsional resistance is proportionately less 
than the tensile strength than is the case 
with larger bolts. 

Very great misconceptionis found existing 
in regard tothe question of initial tension. 
In adjustable bridge members we find engi- 
neers specifying rods to withstand the work- 
ing s ress which they are to carry plus an 
allowance for initial tension. This allow- 
ance is not necessary unless in excess of the 
working load, when the latter may be disre. 
garded and the rod proportioned for initial 
tension alone. Other similar cases of error 
may be met with. W. H. Boorn. 


Shrinkage of Castings. 
Editor American Machinist: 


Mr. P. 8S. Dingey, in the AmMErRIcAN Ma- 
CHINIST Of Sept. 17th, says 4” to the foot is 
too much allowance for shrinkage, and that 
for general work ,',”’ to the foot would be 
enough. This is a thing I have been ad- 
vocating for some time. I recently made 
some columns 14 feet 2 inches long. The 
shrinkage, according to the general rule, 
should have been 12’’, but out of 86 columns 
the shrinkage varied from 1” to 1,5,’ to the 
column. To fully test the matter, I had 
two patterns made; one was 1” square and 
4’ long: the other was $” square and 12’ 
long. These moulded in the same 
flask with the columns, and poured at the 
same time. The shrinkage on the column 
on the long pattern the shrink- 
was ,,”’ in 4 feet, and on the small 
piece the shrinkage was }” to the foot. 
This leads me to uphold Mr. Dingey’s idea. 
I have no doubt if, as Mr. Masters says, a 
little intelligent discussion was had when a 
new pattern was 'o be made, better results 
would follow. As Mr. Dingey says, I am 
also very fond of measuring castings, and 
if moulders would follow the practice for a 
while some curious things would be found 
out. F. B. SHAFFER. 

Lancaster, Pa. 


were 


was 1,73 


age 


Aniline Pencil for Taking tndicator 
Piagrams. 





Editor American Machinist: 


cards for future reference. I believe there 
are few engineers with any experience 
in this line who have not at some time been 
annoyed, as I have, by finding diagrams a 
few years old nearly, if not quite, oblit- 
erated. To overcome this trouble I am in 
the habit of using, instead of the ordinary 
lead pencil, an aniline pencil such as is used 
in the ‘‘eagle automatic pencil.” After 
taking the cards, take a sheet of wet paper, 
lay the cards upon it, face down, and press 
between the leaves of a book, and leave 
until dry, and you will have a very distinct 
card, and one that will stand any amount of 
fatigue. 

This process is particularly valuable to 
those who use the old-fashioned method of 
measuring the card by ordinates, as the 
divisions may be penciled upon the card 
and afterwards erased with rubber, leaving 
the lines of diagram clean and distinct. 
The enclosed card will, I think, speak for 
itself in this respect. Ricu’p Tuirsk. 

Honesdale, Pa. 

[We have before seen diagrams taken by 
some kind of indelible pencil, but have 
never seen anything so satisfactory as the 
one which our correspondent encloses. | 


Water Required aod Work Done in 
Locking a Boat. 


Editor American Machinist : 

Your remarks, p. 8, Aug. 13, on the ques- 
tion, ‘‘ Which takes the most water to lock, 
a light boat or a heavy one?” were the sub- 
ject of conversation not long since. Though 
they were, in themselves, strictly correct, 
some appeared to have been led by them, 
hastily of course, to a wrong conclusion. 

Suppose a lock in which the water is 
drawn down to the lower level and the gates 
ure closed. Let it be filled to the upper 
level. 

The quantity of water used will be that 
which the lock contains between the two 
levels, and the work performed will be the 
lifting of that quantity of water to the height 
of its center of gravity above the lower 
level. And both will be exactly the same, 
whether there be floating in the lock a big 
boat, a little boat, or no boat at all. 

A. B. Covcn. 

Philadelphia. 

Superior Plug Cocks in the MWarket 
Editor American Machinist: 


In your last issue under head of *‘ Im- 
proving Plug Cocks,” Engineer says: ‘If 
manufacturers make plug cocks 
something like this ” (referring to cut shown 
on page 7) ‘*I am certain more of them 
would be used.” Now for the last twenty 
years I have used in my boiler practice 
similar cocks, but superior in construction 
to cut shown, and the same kind of plug 
cocks can be found in any first-class manu- 
factory of brass goods; in fact, | bought of 
a large manufacturer in Paterson, only a 
few weeks back, ten such cocks for use on 
boilers that I erected in the latter city. 

W. Barnet LE Van. 


would 


Philadelphia, Pa. 
ape 
Tests of Strong Locomotives. 

We are favored by Mr. Strong, of the 
Strong Locomotive Company, with a copy 
of the report of the performance of two 
Strong locomotives in comparison with a 
locomotive of the ordinary type of link 
motion, the tests being made on the Lehigh 
Valley Railroad, by J.S. Coon, under the 
supervision of E. D. Leavitt, Jr. The 
Strong locomotives tested were No. 383, 
which has the Strong cylinders and valve 
gear and an ordinary straight top locomo- 
tive boiler ; No. 444 having the Strong twin- 
furnace 
valve 


boiler as well as cylinders and 
and No. 357, which was an 
ordinary link motion locomotive with wagon- 
top boiler. 


gear, 


The Strong locomotive, as most of our 
readers know, has a radial valve gear, and 





I enclose herewith an indicator card to 
illustrate a wrinkle in taking cards, 
which may be of interest to some of your 


| 
new 


four multi-ported valves for each cylinder, 
two and two for exhaust. 
The valve- for each cylinder are worked by 
a single eccentric, having a throw of only 
The lead of both steam and 


for admission 
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xhaust valves is constant; the travel of 
the exhaust valves is constant, but the 
ravel of the steam valves is varied to vary 
he point of cut-off. Engine 383 has cylin- 
iers 19’’X24’’, with ten-ported valves, di- 
nensions of ports not given; 444 has cylin- 
lers 20’°x 24’, and ten-ported valves each 

ort being } X48", giving a port area equal 

) about one ninth the area of piston. The 

ylinders of 357 are 204’’x 24”, (the ¢ inch 
jue, we presume, to re-buring) ; 

f ports not given. 

The grate area of 383 is 37.12 square feet 

nd the heating surface is 1385.9 square 

et. No. 444 has 62 square feet of grate 
area and 1,848 square feet of heating sur- 
face; No. 357 has 39.2 square feet of grate 
area and 1572.1 feet of 
surface. 

The total weight of 383, in working order. 
was 99,520 pounds, of which 74,640 pounds 
was on the drivers; the total weight of 444 
was 138,000 pounds with 90.000 pounds on 
the drivers ; 


dimension 


square heating 


the total weight of 357 was 
90,720 pounds, with 63,280 pounds on the 
drives. 

In the tests the were sub- 
jected to the same work, viz., runs of about 
two hours with trains of five cars over road 
with very sharp curves and heavy grade-, 
the speed averaging less than 35 miles per 
hour. 

The results of these tests are somewhat 
Thus a comparison of 383 with 
357 shows 8.7 per cent. in favor of 383 in 
coal consumption, although upon the two 
trips for which this comparison is made the 
boiler of 357 is credited with doing about 6 
per cent. be ter than that of 383, the evapora- 
tion being 5.99 to one for 357 and 5.65 to 
for 383. This result show 
that the better economy of 383 was due to 
the better steam distribution of the Strong 
gear. The total water consumption for the 
two trips (for each locomotive) noted was 
15 per cent. greater for 307 than for 383. 
For two corresponding trips with 444 the 
water consumption was about 5 per cent. 
greater than with the coal con- 
sumption was 23.7 per cent. greater for 357 
than for 444. This seems to show that the 
superior economy of 444 was due to the 
boiler rather than to the valve gear. 

In an appendix to the report some ac- 
counts of fast runs by 444 are given, and 
copies of six diagrams are shown, taken at a 
speed of 59 miles per hour. The train drawn 
consisted of 12 cars weighing 3870 tons; 


locomotives 


curious. 


one seems to 


357, but 


the boiler pressure was 160 pounds, and the 
power developed varied from 1369.3 horse- 
power to 1810.8 horse-power, Mr. Leavitt 
remarking of this last figure, ‘‘an amount 
which has never been equaled, and per- 
haps it would be proper to say approached, 
by any The average 
consumption of dry steam measured from 


other locomotive.” 


the diagrams is about 26.3 pounds per horse- 
power per hour. 

Mr. Leavitt writes very enthusiastically 
of the Strong valve gear, which he com- 
pares with the Corliss gear for stationary 
engines. He writes equally strong in favor 
of the Strong boiler, which, as will be seen, 
has much larger grate area and heating 
surface than the ordinary locomotive boiler. 

The tests, of whicn there were many that 
cannot be referred to at this time, appear to 
have convinced the observers of the merits 
of the S rong locomotive; the actual tests 
will yet be 
needed, as in all other things, before the 


continuous every day duty 


al decision is rendered. 
me - 
Tne Sunday Mercury raises the rather per- 
nent question as to the ruling under the 
ntract labor law, which 


returns a man 
under an agreement to 
ork for a farmer, but permits a man to 
ind who contract to 


Commissioners 


- 


‘ho comes here 


comes here under 
The Emigration 


ippear to give it up. 


‘ture. 


fee 3; 

The Board of Trade, in conjunction with 
the Western Union Telegraph Company, has 

out succeeded in preventing every one not 
upproved by them from receiving quotations 
promptly. Very many small dealers, mainly 
ustomers of the so-called bucket shops, are 








thus shut out of the speculative arena, unless | 
they come direct to theboard. The right to 
thus withhold quotations and control the 
business is to be tested in the courts of Chi- 
cago, and it isto be hoped that the matter 
will now be definitely settled. The warfare | 
has been waged for years by the Board of | 
Trade without the co-operation of the Tel-| 
egraph Company ; now that they have joined | 
forces they have met with success. The | 
Open Board of Chicago is to contest the 
matter, and of the people 
seems to go out to it spontaneously in its 
It appears that 
no action of the Western Union Telegraph 
Company can be popular, the Company 
itself being in such disfavor.—Shipping and 


the sympathy 


struggle against monopoly. 


Yommercial List. 
ne —_ oie — 
The Milling Machine—Its Construction 
and Uses. 


By JOHN J. GRANT. 


The cam cutting machine, as its 
implies 


name 
is constructed for either cutting 
cams from the solid blank, or dressing the 
path of the cam after being cast. It is often 
used in preference to the profiling machine, 
to which class of milling machine it belongs, 
for finishing the outer edges of irregular 





shaped pieces when not too large to admit of 
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the work to be cut. At its outer end a 
worm and tangent gearing furnishes the slow 
rotary motion to feed the work aga‘nst the 
cutter. 

This gear is made on a sleeve that runs in 
the outer box, and is fitted feather 
working in a spline in the spindle admitting 
of a slid’ng as well as a rotary motion of the 
spindle. 
a cylinder called the former cylinder, made 


with a 


In the center of the head stock is 


to adjust lengthwise as well as around the 
spindle to set the position of the path of the 
cam being cut. 


The former pin in the periphery cam 
cutter is bolted to the base of the head 
stock, and should be made to admit the 
cutter spindle for cutting formers. The 


former pin in the face cam cutter is bolted 
to the swinging frame that holds the cutter 
spindle and is made to adjust towards and 
from the cutter to vary the distance of the 
In both 
machines the former pins should have rolls 


path of the cam from the center. 


to bear against the formers to prevent wear 
and to obtain an easier motion. 

The spindle of the periphery cam cutter 
is kept against the former pin by the forked 
bell crank lever and weight, and in the face 
cam cutter by lever and weight extending 
out from the swinging frame carrying the 
cutter spindle and former pin. 

In making formers for the periphery cams 
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Cam CUTTING. 


their being rotated. Like the profiling 
machine, it is necessary to use a former to 
reproduce the shape wanted. It the 
ndvantage profiler, of a power 
feed, making it possible forseveral machines 


has 
over the 


to be run by the same workman. 

Cam cutting machines are of various 
designs, and many different kinds. The 
ones generally used arecalled periphery and 
face cam cutters. Fig. 1 is a sketch of both 
machines combined in This kind of 
the 
in the periphery cam) 
at the outer rim of the cam or where the 
lever can be bent to fit around the cam, | 
Fig. 3. In the face cam the lever can be 
used in any position in which the fulcrum of 
the lever swings on its own axis parallel to 
the axis of the cam. 

Where it is necessary to the lever 
directly over the center of the cam, with no 
chance to bend the lever to work the roll on 
the side, Fig 2, a macine should be 
called a radius cam cutter. 


one, 
machine will cut all cams 
are held in position 


where rolls 


use 


used 
In this machine 
the cutter spindle, while cutting the cam, 
travels in the same path the roll travels 
when connected to the lever in the finished 
machine. The motion of this cutter spindle 
can be accomplished in various ways. 

The machine shown in Fig. 1 is double, 
that is, for both face and periphery cams. 
In the periphery cutter the work spindle is 
held in an ordinary head stock and made 
The 
cam can be either threaded to use a 


to slide through the boxes. front end 
chuck, 


or fitted to a permanent fixture for holding 


a piece of sheet steel 3” thick can be bent 
around the former cylinder, and worked 
until the exact shape of cam is produced, 
after which a permanent former should be 
made by boring out a shell of good gan 
iron to fit the former cylinder and _ trans- 
ferring the cam cut by the temporary sheet 
steel former to it, which can be done by 
reversing the cutter and former pin spindle, 
asin cutting formers for the profiling ma- 
When but 
the temporary former is all that isrequired, 
as the 


chine. few cams are to be cut, 


wear is very slight, owing to the 
former pin having aroller bearing against it. 
made in the 
of it not 


being necessary, as a general thing, to make 


The face cam formers are 


same manner. with the exception 


a temporary former, as it is easy to work 


| the outer edge of the former. 


The diameter of the former should 
always be as much larger than the work 
to be cut as possible, so that any irregulari- 
ties in it may be reduced on the finished 
piece. 

Cutter spindles should always be made 
with taper collets having a straignt hole in 
them, to admit of cutters with a straigat 
The spindles should be bored the 
whole length, and a screw put through to 


draw the collets in tight, as in Fig. 4. 


shank. 


The cutters are inexpensive to make, but 
vreat care should be taken to have them run 
as nearly pertectly true as possible. In 
interchangeable work, and especially where 


the diameter of the roll is small, it is neces- 
sary to keep the cutters for finishing of a 





7 


exact diameter. It being always necessary 
to take cuts to accurately 
finish the path of a cam, the finishing cutters 
when worn too small can be ground on the 
cutter grinder small enough for the rough- 
ing cutters. 


two or more 


In large cams having rolls of 
over 1” diameter it is better to finish both 
sides of the path at different op-*rations, 
in which 
that the 
diameter. 


case, of course, it 
cutters 


is not essential 
should be of an exact 

To cut a good cam, the speed of the cutter 
should be quite fast, and the feed slow on 
the finishing cut. For cutters $” in diame- 
ter about 150 revolutions per minute, and 
for the feed 200 or more per inch will be 
right; this for cast-iron, for other metals 
varying so much in hardness it 1s necessary 
to determine the speed by experiment. 

See - 


The Radio-Micrometer, 


The most sensitive instrument yet made 
for measuring degrees of heat has recently 
been exhibited at a sv/ree of the Royal Society 


by Mr. C. V. Boys, who calls it the 
**radio-micrometer.” As may be imag- 
ined, it is an improvement upon the 


thermo-electric pile, an instrument which, 
measuring radiant heat by the electric re- 
sistance of metals when their temperature 
is raised, first came into popular notice by 
being employed to measure the radiant heat 


of the moon. By employing the thermo- 
electric pile in connection with a gal- 
vanometer, Melloni was able to measure 


radiant heat to the one-five-thousandth of a 
degree. But the radio-micrometer is about 
one hundred times more sensitive the 
The most minute in- 
crements of radient heat are instantly de- 
tected by it. 1 


than 
thermo-electric pile. 


Mr Boys is able to produce a 
visible effect of heat on a half-penny held at 
a distance of more than 1,100 feet from an 
ordinary candle flame. Professor Langley’s 
already surpassed the 
thermo-pile and galvanometer as a delicate 
means of detecting heat radiation, but the 
radio-micrometer, says the inventor, has 
about 100 the sensitiveness of the 
bolometer. The 100,000,000th of a degree 
of heat is within the range of its powers of 
detection. 


‘“* bolometer” had 


times 


The electric apparatus consists 

of a movable circuit of copper, antimony 

and bismuth, hung by a quartz fiber in a 

strong magnetic field.— Le/sure Hour. 
ape: 

The report that the Fifth Avenue Stage 
Company are having stages built in London, 
because they must be ** English,” moves the 
Bridgeport Standard to the following, of 
which there is little doubt : 

But we see no reason why stages cannot 
be built in this country that will meet this 
‘“Jong-felt want” of Fifth avenne travelers, 
just as well as to go abroad for them. 
We will warrant that if an order was sent to 
Bridgeport, for the construction of a ’bus, 
with seats on the outside for eighteen per- 
sons, it would be promptly filled, and we 
will guarantee that the job would be as good 
as any that will be turned out in London. 
<=> 


The Jewelers Journal There has 
never been a time in the history of the 


American 


Says: 


business 
All 
have run all stim- 
that down for 
behind orders at the 
present time, with the prospect of the lar- 
gest holiday demand ever 


when the 
was of such vast proportions as now. 
the larger factories that 


watch trade 


mer, as well as those shut 


a short interval, are 
known before 
them. 


—_——_4be—__——_ 





It is said that shipbuilding on the lakes is 
very brisk. All the shipyards on the lakes 
New 


yards have sprung into existence, and yet 


are now running to their full capacity. 


many would-be investors cannot place an 
order for a new The outlook at 
this time is that th:s active business will con- 
tinue 


steamer. 





through next season and well into 
1889. Cleveland has a great share, if not 
the greatest share of the business. 
aa 
earnings continue this year 


about 10 to 15 per cent. greater than for the 


| Railroad 
| ; 
wanee time last year. 


On the great 
akes there is also unusual activity. 



































To prevent delays all Communications 


should be addressed to the Company. 


PUBLISHED WEEKLY 
BY 
American Machinist Publishing Co. 


HORACE B. MILLER, Pres’t and Bus. Manager. 


Lycurcus B. Moore, Treas. and Sec’y. 


96 Fulton Strect, New York, 


F. F. WEMENWAY, Mechanical Engineer. 


Special Announcements. 


C2 Positively we will neither publish anything in 
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Activity in the Water Supply Question. 

Booms are not, as a rule, signs of healthy 
development. They are very likely to be 
followed by a reaction and an undoing of 
much that has been done. But there 
are exceptions. Just now there is a boom 
in this country, without regard to locality, 
from which no harm is likely to come. We 
refer to the water supply boom. East, 
West, North and South, towns and cities are 
moving in the way of securing for the first 
time a supply of water, or increasing or 
bettering their present supply. It is a wise 


movement. Money judiciously expended 
in this direction is sure to yield large re- 
turns. 


There are several reasons why there is 
such great activity in the direction of water 
supply. It has come to be better under- 
stood what an influence the quality of the 
water used has on the health of a city. 
Medical science has furnished valuable in- 
formation on this point. The danger in 
using water from wells, in even moderately 
thickly settled localities, has been demon- 
strated to the satisfaction of every one, 
and common sense dictates that it is 
cheaper, and otherwise more satisfactory, 
to pay for wholesome water than it is to 
pay the doctor and the undertaker. Then 
manufacturers are averse to locating where 
there is an insufficient water supply, not 
only for their purpose in manufacturing, 
but for protection against fire. But per- 
haps the most potent reason of all is that, 
compared with a few years ago, when 
water-works, even for a small supply, were 
associated with ponderous machinery, the 
cost trifling, both in original outlay 
and maintenance. This low cost makes it 
possible for localities of a few thousand 
inhabitants to build and maintain water- 
works where otherwise they could not. In 
fact, itis found to be the cheapest way to 
get water. Then, if the plans have been 
_judic iously made and followed, the supply 
|can be increased at small cost, as increase 
in population demands. This last consider- 
ation does not always receive the attention 
it should. 

A town well supplied with good water 
has a requisite for health, a standing in- 
ducement for the location of manufacture, 
and the means of providing good fire pro- 
tection—elements of growth that should not 
in these times be neglected. 

Supplying the machinery for water-works 
has grown to be a large business, and 
one that bids fair to continue good for 
years to come. Such machinery may be 
had of any character, from the most elab- 
orate high duty pumping engine to the 
simplest types, but all well adapted to the 
purpose, so far as doing the work required 
is concerned. It is not necessary for a 
town to spend much money, at first, for the 
machinery pump water; this can be 
duplicated later and still later more 
elaborate engines can be put in, without 
throwing away much in the way of ma- 
chinery. There are reasons why this busi- 
ness shall continue good for years to come. 
If times are dull, people may build fewer 
houses and economize in what they eat and 
wear, but good water, and plenty of it, isa 
necessity. It is one of the healthiest signs 
of the times to see such univer-al moving to 
obtain it. We hope the water-works boom 
will continue, and expand indefinitely. 


is 


to 
on, 


—_>e 

Careful Blasting Should be Enforced, 

That a great number of accidents and a 
large amount of damage to property caused 
tbrough careless blasting in this city could 
have been no one will deny. It 
seems to us that often mean economy is at 
the bottom of all the mischief. Cheap labor 
is hired to handle the explosives, and often 
men who have no knowledge of the power 
of the explosives are placed in charge of the 


avoided, 
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and even these contractors are not always 
spared the mortification of serious conse- 
quences of blasting, as their engineers, 
through the familiarity with and long con- 
tinued use of the explosives, have become 
reckless or careless, and instead of simply 
blowing up rocks, will also smash in the 
side of a house, destroy furniture, and 
worst of all, kill, or injure somebody for 
life. 

Accidents of this kind are a disgrace to 
the city, and it would almost seem that we 
who boast of being among the foremost ranks 
of nations, have neither engineers nor laws to 
protect the lives and property of the in 
habitants. Now, we have among us some 
of the ablest trustworthy engineers that 
know how to use the explosives and will 
not become careless ; why are these not em- 
ployed or consulted and their advice fol- 
lowed’? And if we have not an adequate 
law, which, if disobeyed, will send the re- 
sponsible party to the penitentiary, then let 
us see that such a law is at once enacted 
and enforced. A law of this kind will not 
be a burden to any one; indeed, it will work 
for the good of all. Cheap labor will then 
be placed where it belongs, skilled labor will 
be able to enjoy the result of study and 
perseverance ; no running away and hiding 
from justice will be necessary, smashing of 
houses and furniture,and destruction of life, 
will be things of the past; and last, but not 
least, contractors will not need to do some 
hard swearing to rid themselves of a re- 
sponsibility. 





<> 
Discriminating Taxation. 


It has come to be the fashion in the older 
cities and towns to exact a goodly percent- 
age of the gross receipts of electric light 
cowpanies and other companies and corpo- 
rations for the privilege of doing business. 
The companies and corporations can and 
will take care of themselves, but as applied 
to the citizens it seems to be a mischievous 
sort of monopoly resulting in taxing cer- 
tain individuals more than others, and tax- 
ing them for the privilege of doing some 
thing to benefit the town or city. In newer 
towns and cities the effort is to induce men 
of enterprise to locate and remain, hence it 
is not often that enterprise is unduly taxed. 

We note one instance recently in which 
an electric light company was forced into 
agreeing to pay twenty-five per cent. of its 
gross earnings to a town before it could 
secure the necessary franchise. Electric 
light companies do business to make money, 
and this company will of course get the 
money back from its patrons, who, after all, 
are the ones really taxed. There isno doubt 
something fascinating to the majority of the 
citizens of that town in the contemplation 
of what they believe to be a fact, viz., that 
they have succeeded in saddling a rich ¢om- 
pany with a good round tax. To us it 
looksas if they had committed the mistake of 
providing for disproportionately taxing such 
of the citizens as have the necessary enter- 
prise to do something to build up the town. 
These are the kind of men who will use the 
electric lights more to the general than to 
their individual advantage. It is curious 
logic that demonstrates that they ought to 
be taxed for this privilege. 

In some instances greater exactions than 
that noted have been made of street rail- 
road companies, the assumption being, ap- 
parently, that on popular short lines there 
was too much profit on five cent fares. 
Street railroads are a necessity, and their 
benefits are by no means confined to those 
who patronize them. If a company operat- 
ing a street railroad can afford to pay forty 
per cent. of its gross earnings into the city 
treasury, then it can afford to carry pas- 
sengers for three cents, and should be com- 
pelled to do so by the terms of its charter. 

It is, to use a current expression, un- 
American to over-tax the enterprising por- 
tion of a community—those who make all 





blasting, simply because the services of 
such men can be obtained at low wages, 
whereby the contractor may 
profits; in short, selfish motives are often 
the cause of these accidents. Honorable 


contractors engage competent engineers, 


increase 





his | 





property valuable—that those who are dis- 
posed to live on values created by others 
may pay less taxes. Companies receiving 
valuable franchises from a city should not 
be allowed to make inordinate profits out of 
| the citizens. But charging them out- 
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rageously for the privilege of doing busi- 
ness will not prevent their doing so, and in- 
troduces an evil worse than it is sought to 
correct. 


(jue i SuERS 
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SWERS 


Under this head we propose ‘to answer questions sent 
us, pertaining to our specialty, correctly, and according 
to common-sense methods. 

Every question, to insure any attention, must invari- 
ably be accompanied by the writer's name and address. 
If so requested, neither name, correct initials nor loca- 
tion will be published. 














(389) M. A., Chicago, Ill., asks: How 
can I tell the quality of machine oil I am using 
without an elaborate testing machine? A.—We 
do not know of any very simple way of testing oil 
for its lubricating qualities. You will find your 
other question answered elsewhere in this issue. 


(390) H.‘D., Ontario, asks: How much 
power will I get from a water motor using 500 gal- 
ions of water per hour at a pressure of 150 to 300 
pounds? A correct answer would please me very 
much, because this will settle the question if it is 
worth while making the experiment. 4.—Wecan- 
not answer this question unless you describe the 
kind of water motor to which you refer. 


(391) Reader, Chambersburg, Pa., writes: 
Will you give me some information in regard to hy- 
draulic fits of crank disks? I would like to know 
what pressure to use to keep the disk from turning 
on the shaft without keying? A-—We have no 
knowledge on this subject, and did not suppose 
that any one depended on the fit alone for crank 
disks. See question and answer 362, in AMERICAN 
MACHINIST of September 8, 1887. 


(392) J. H. B., Kingston, Ont, asks: 
What is the least possible amount of steam pres- 
sure with which a well-constructed locomotive can 
oe moved on a level track, or out of the round- 
house with the track in good condition and level? 
A.—This greatly depends on the condition of the 
engine; for instance, if the engine is new, it will 
cequire a considerable amount of steam to start 
her, but if the engine has been running for some 
cime, and is in a first-class working ¢ ndition, two 
to five pounds of steam per square inch of piston 
should start the engine, and run her on a level 
track without curves. 


(393) D.W., Mount Vernon, Ohio, writes: 
[ have an air reservoir 48 inches in diameter and 
13 feet long attached to an air motor. The air is 
compressed in the reservoir to 160 pounds. The air 
is supplied by eight pumps, and these pumps will 
force 1,600 cubic feet of air per hour into the reser- 
voir, Now what I would like to know is, How many 
horse-power can I get out of the 1.600 cubic feet 
of air, and how much air will be exhausted per 
hour, running at the rate of twenty miles an hour 
with twenty-four loaded cars? A.—The horse- 
power that you can obtain depends greatly on the 
lesign of your motor, and since you have not 
given sufficient data relating to the motor, we can- 
not answer the question. 


(394) J. R., Newark, N. J., asks: How 
is it that when one maino rod on a locomotive is 
broken, the engine can be run with the other main 
rod, and yet, when one side rod is broken, both 
-ide rods must be taken down. A.—When a loco- 
motive main rod or a side rod is broken, in either 
case the engineer must exercise the utmost care 
to run the engine to the nearest depot without 
doing any more damage. If the side 10d which is 
aot injured is left on the engine, there is great 
danger of doing more damage, aud consequently 
this side rod must be taken off to lessen the dan- 
ger of doing greater damage, and also lessen the 
are of running the engine. If the main rod is 
broken, the other main rod cannot be taken off, 
out the engineer is compelled to run the engines 
with one main rod, and meet the difficulty of run- 
uing the engine by exercising the greatest care to 
avoid other damage. In engines which have not the 
eccentrics on the main axle, the remaining side 
rod cannot be taken off, and the engineer will 
have to do the best he can to run the engine to the 
nearest depot. 

(395) L. K., Ithaca, N. Y., writes: 1. In 
the shop where I am working they build traction 
engines with cylinder 7’x9'; revolutions, 225 a 
minute; steam pressure, 100 pounds. The fiy- 
wheel is 3814 inches diameter, and weighs 350 
pounds. The valve has a travel of 2 inches when 
in full gear, and is cutting off steam at 744 inches. 
When the engine is working up a steep hill, we 
have to give the valve full travel in order to get up 
the hill. Steam ports, 614’’x14’ ; and the valve has 
about 1-32’ inside lap. As an earlier cut off, say at 
6 inches of the stroke, would save us steam, |! 
claim that the fly-wheel of our engine is too light. 
Am I correct? <A.—You are not correct; the 
weight of the fly-wheel will not produce any sav- 
ing of steam in running up the hill. You should 
remember that the duty of a fl)-wheel, by its 
inertia, is to equalize the strain, and reduce the 
variation of speed to certain limits. The fly-wheel 
absorbs power from the engine at the beginning of 
each stroke, or when the power is in excess of the 
resistance, and by its inertia opposes any sudden 
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or great increase of speed. Conversely, when 
the power becomes less than the resistance, the 
fly-wheel resists the reduction .f speed, and aids 
the engine by giving out the excess of energy 
previously absorb d. From these remarks. we 
conclude that the fly-wheel is, so to speak, a store- 
house into which an excess of power is stored, to 
be given out when the resistance exceeds the 
power of the engine. But the storing capacity of 
the fly is limited, and therefore cannot be used 
as a storehouse into which a sufficient amount of 
power can be stored to help the engine in running 
up the hill. 2. I would like to get some informa- 
tion on the subject—that is, a rule for finding the 
weight of a fiy-wheel. A.—See AMERICAN MaA- 
CHINIST, page 2, May 13th, 1882. 


(396) R. W., Muskegon, Mich., writes: 
In works where an engine is subjected to sudden 
strains, is there any advantage gained by the use 
of a fly-wheel? In other words, suppose a hori- 
zontal engine to have two driving pulleys on the 
crank-shaft, say 12 feet diameter, weighing each 
five tons, would the engine work as satisfactorily 
with these heavy band-wheels as if the driving 
pulleys were light, and a 16-foot fly-wheel weigh- 
ing ten tons were used? A.—If the rim of the 
driving pulley is sufficiently heavy and large 
enough in diameter, so that by its inertia it will 
equalize the strain and reduce the variation of 
speed to certain limits, then the engine will work 
just as well as an engine with light pulleys and fly- 
wheel of suitable size. Many stationary engines 
are now built, in which a fly-wheel is not used, the 
driving pulley being properly proportioned to take 
the place of a fly-wheel. Inu marine engines the 
heavy paddle wheels, or the screw and its shaft, 
with two cylinders coupled at right angles, are 
often sufficient to keep the speed of rotation toler- 
ably uniform. On the other hand, in stationary 
engines the conditions may be such as will prevent 
the use of pulleys of suitable size to take the place 
of a fly-wheel; in cases of this kind a fly-wheel 
must be used. In the case you have cited it is 
difficult to say whether the engine will work as 
good with two pulleys 10 feet in diameter, weighing 
5 tons each, as with a fly-wheel 16 feet in diameter, 
weighing 10 tons, because the fiy-wheel is so much 
larger in diameter than the pulleys, and the form 
of the rim of the fly-wheel and speed of engine is 
not given, as well as other conditions which must 
be known. Still the difference between the use of 
the heavy pulleys and the use of a fly-wheel hav- 
ing the dimensions which you have given will not 
be very great. 


(397) J.C. R., Washington, D. C., asks: 
How can I find the gears iu a lathe for cutiing 
1.325 threads per inch, and also to find the gears 
for cutting .9625 thread per inch; the leading 
screw has 4 threads perinch. A.—Let us take the 
first example. In this 1.325 threads per inch are to 
be cut, the leading screw having 4 threads per 
inch. To do this the leading screw must make 4 
revolutious, while the spindle makes 1.325 revolu- 
tions. Our first step towards tne solution of this 
problem is to get rid of the decimal fraction; 
therefore we multiply 1.325 by 1,000; we also mul- 
tiply the number of threads per inch in the leading 
screw by 1,000. We may now say that while 
the screw makes 4,000 turns the spindle must 
make 1,325 turns; and consequently, if the wheel 
on spindle has 4.000 teeth, the wheel on the screw 
must have 1,325 teeth. But gears of this 
size are not to be obtained, consequently 
we divide 4,000 and 1,325 by the greatest 
number that will divide each without a re- 
maioder; we find that 25 will do it; hence 
4,000 + 25 = 160, and 1,325+23=53. Therefore the 
gear on the spindle must have 160 teeth, and the 
gear on the screw must have 53 teeth. Iu the same 
manner we find the pumber of teeth in the secoud 
example. Here, after we have got rid of the 
fraction we find that while the spindie makes 9,625 
revolutions the screw must make 40,000 turns. 
Dividing 40,000 and 9,625 by the greatest number 
that will divide each without a remainder, we ob- 
tain the number of teeth required. Thus: 40,000 + 
125 = 820, and 9,625 + 125 = 77; hence the numberof 
teeth in the wheel on the spindle must be 320, and 
the number of teeth in the gear on the screw must 
be 77. In connection wi h this see AMERICAN MA- 
CHINIST, Aug. 13, page 1; Aug. 20, page 4, and Oct. 
15, page 5, 1881. 


(398) J. M. W., Campbell, Minn., asks: 
Is the following formula correct for boiler pres 
sure, in which the following constants are used? 
1,097 for single-riveted iron, 1,372 for double-riveted 
iron, 1,723 for single-riveted steel, 2,156 for double- 
riveted steel. 

Formula: Bursting} — Constant x thickness 

pressure f Diameter of snell. 

A.—The constants are all wrong for this formula; 
they should be considerably higher. The con- 
stants depend upon the quality of the material, 
and may be obtained in the following manner: It 
the total tensile strength of the solid plate is taken 
at 100, then the total tensile strength of a double- 
riveted plate will be 70, and of a single-riveted 
plate will be 56. Now, assuming that 50,000 
pounds per square inch will tear a plate of iron 
asunder, we have: 

Solid plate of iron taken 


SAAS Sar 100=50,000 per square inch. 
Double-riveted.......... 70=35,000 % sd 
Single-riveted........... 56 = 28,000 “ ” 


By this table we understand that 35,000 pounds per 
square inch wili tear a double seam asunder, and 
28,000 pounds will tear a single-riveted seam 
asunder. Taking a factor of safety of 6, we have 


for tron plates: 


AMERICAN 


Double - riveted = = =5,833 = constant. 
Single-riveted = ~— =4,666 = constant. 


Assuming that 90,000 pounds per square inch will 
tear a steel plate asunder, we have for steel : 


Solid plate of steel taken 


Oe Mae) sas ee nee use 100=90 030 per square inch. 
Double-riveted.......... 70=63 000 = - 
Single-riveted........... 56=50,400 ba + 


Adopting a factor of safety of 6, we have for steel 


plates: 
63,000 


Double - riveted .. =10,500 = constant. 


50.400 


Single - riveted ... = 8,460 = constant. 


To find the safe working pressure, we have the 
following formula: 


Constant thirkness in inches 


Pressure = ——_— rT ; : 
Radius or half diameter in inches. 


Example: Find the safe working pressure of steel 
boiler, 50 inchesin diameter, double-riveted, plates 
Ww of an inch thick. 
10 500«.5 

7 = 
Example: Find the safe working pressure of an 
iron boiler 50 inches iu diameter, plates 4 of an 
inch thick, double-riveted. 


5,833 x.5 
25 


(BUSIESS SPECIALS 


Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
Wednesday for the ensuing week’s issue. 


210 pounds safe working pressure. 


= 116.6 pounds safe working pressure. 

















Gear Wheels. 

Link-Belting. 

Send for catalogue of Link-Belting. 

Over 50,000,000 feet of Link Beit in use. 

Link-Belt Machinery Co., Chiiagoand N. Y. 

Shafting Straighteners. J. H. Wells, Tampa, Fla. 

Steel Name Stamps, etc. J. B. Roney Lynn, Mass. 
AirCompressors, Rock Drills.J Clayton,43Deyst.,N.Y 
Exhaust Tumbl’gBbis Henderson B’s.,Waterb’y,Ct. 


Upr ght Drills from 20” to 36” inciusive. Currier 
& snyder, Worcester, Mass. 


For Improved Cooper Stoves, send to Variety 
Machine Co., Warsaw, N. Y. 


Light articles built to order by the American Sew- 
ing Machine Cu., Philadelphia, Pa. 


The Best Upright Hammers run by belt are made 
by W. P. Duncan & Cv., Bellefonte, Pa. 


R Dudgeon, 24 Columbtast.. New York. Improved 
Hydraulic Jacks and Ruller Tube Expanders. 


Pattern and Brand Letters. Vanderturgh, Wells 
& Co., cor. Fulton anu Dutch sis., New York. 


Sclild Nickel-Seated ** bop” Satety Valves. Con- 
solidated Satety Valve Co., 111 Liberty st., N. Y. 


Davis Key-Seativg Machines, kept in stock, by 
Mauning, Maxwell & Moore, 111 Liverty st., N. Y. 


**Bradley’s Power Hammers, the best in the 
world.” 20 sizes. Bradley & Lo., Syracuse, N. Y. 


Metallic Pattern Letters & Fig’s tu place on pat- 
terus for casings. Knight & Sou, SenecaFalls, N.Y. 


* How to Keep Boilers Clean.” A book mailed 
free, by James E. Hotchkiss, 120 Liberty st., N.Y. 


Ice and Refrigerating Machines, 124 built, and all 
successtul. David Boyle, 521 Monroe st., Chicago, Ill. 


Selaen Packing, for stuffiug-box, with or witnout 
rubber core. Rauvoiph Bradt, 38 Cortlandt s1.,N.Y. 


Drawivg Materia!s, all kinds, Getcatalogue. Men- 
tiou this paper. G. S. Woo.man, 116 Fulton st., N.Y. 


The Improved Tabor Steam Eugine Indi ator, 
made anu sold by The Ashc: oft Mfg. Uo., 111 Liverty 
st., N. Y. 

Eugiue Lathes, Hand Latlies, and other fine tools. 
Assuitmenut large; prices low. Frasse & Co., {2 
Park row, N. Y. 

Split Pulleys at low prices, and of same strength 
and appearance as Whole Pulleys. Yocum &Son’s 
Shafting Works, Drinker st., Philadelphia, Pa. 


Quints’ Pat. Auto. Steam Engine Governor. Cor- 
respondence solicited from mf:s. of Throttle Gov’nr 
Engines. Leouard & McUoy, 118 Liberty st., N. Y. 


Nicholson & Waterman, Fine Engine Lathes 
Nicholson & Waterman, Boring Mills. Nicholson 
& Waterman, P:ovidence, R. I., Belt Machinery. 


Machinists’ supplies, brass goods, m’f’rs’ supplies, 
pouishing materiais, all kinds wire, Metals, evw.; in 
any quantity. Jordan & Gotttried, 2u8 Vaualst.,N.Y. 

For Be t Return Steam Traps, Pressure Regula- 
tors, Positive-Acting Pump Govs., Back-Pres-ure 
Valver. T. Kieley,11 W. 13thst., N.Y. Send for des’n, 

Curtis Presssure Regulators, Curtis Return Trap, 
Curtis Damper Regulator. Sce Sept. 10, p. 15. Seud 
for circuiar No. 17. Curtis Reg. Co., Bostou, Mass, 


The Hoily Manufacturing Company, of Lockport, 
N. Y., will send, on application, their pamphlet 
illustrating pumping machinery and reports ot 
duty trials. 


Engineer’s Hand Books, post-paid anywhere. 
Roper’s, $3.50; Haswell, $4; keed’s, $450; Traut- 
wine, $5. Circulars free. Theo. Audel & Co., 91 
Liberty st., N. Y. 


Reed’s Engineer’s Hand- Book to the Local Board 
Examinatious. Eleventu euition revised aud eu- 
sarged, with 240 diagrams anu 36 large plates, svo., 
cluth, $4.50, post-paid. Catalugue of books tree. 
E. & F. N. Spon, 35 Murray st., New York. 


* Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Countaius plain directions tor 
using the iudicatur, and making all required caicu- 
lations from the diagram; also the priucipies of 
economy iu operatiug steam eugiues, aud .urrent 
practice in testing engiues and boilers. Price, $2 
post-paid. Puvlished by John Wiley & Sons, 15 
Astor Piace, New York 


See Adv., page 16. 


* Binders” for the AMERICAN MACHINIST. Two 
styles—the “Common Se.s ,” as heretfure sold 
by us, and maiied to any add: ess at $1 U0 eacn, and 
the **New Handy,” mailed at 50c. eacu, The 
former has stiff board covers, whise the latter Las 
flexible covers, the full page opening flat. Either 
wili huld the eutire 5z¢ issues of any voiume. AMERI- 
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Parties in Tyler, Tex., are trying to raise capital 
to start a car shop. 
A saw mill will be built by A. H. Graham & Son 
at Jacksonville, Ga. 

A machine shop is to be built by the Atlanta (Ga.) 
Manual Training School. 

An ice factory will be built at Orlando, Fla., by 
the American Ice and Cold Storage Company. 
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George J. Baldwin is interested in a compauy to 
build a large ferulizer factory at Savannah, Ga. 


The Griffin Manufacturing Company propose to 
double the capacity of their cotton mill at Griffin, 
Ga. 

Conway & Todd are interested in starting the 
business of manufacturing gas machines at Owens- 
boro, Ky. 

The Decatur Land, Improvement and Furnace 
Company are interested in building a furniture 
factory at Decatur, Ala. 


The Union Manufacturing Company, of Con- 
stableville, N. Y., has purchased a site and will 
erect a factory for making cheese boxes. 


W. A. Settle, of Clarksville, Tenn., is interested 
in a stock company which has purchased a site for 
an electric light plant at Tuskaloosa, Ala. 


David Howenstein will build shops at Mansfield, 
Ohio, in which to manufacture windmills and 
pumps. Citizens of the place donated the land. 


At Cheboygan, Mich., $30,000 has been subscribed 
for a new dry dock and shipyard, the work to 
commence immediately. It will require $20,000 
more to complete it. 


D. B. Austin, J. A. Bayne, Mrs. M. A. Glidden and 
Carroll V. Roberts, of Grand Rapids, Mich., have 
organized a company to manufacture wooden 
ware, washing machives, etc. 


The Eagle and Phoenix Cotton Mills, Columbus, 
Ga., will put in $35,000 worth of new machinery. 
Most of the other mills at Columbus are addiug 
to or will add to their machinery. 


The Wainwright Manufacturing Company, of 
Boston, write us that business is very good with 
them, and that orders are coming in daily for their 
specialties, feed-water heaters, corrugated tubing, 
etc. 


The [ron Mining and Smelting Company has been 
organized at Minneapolis, Minn., with a capital 
stock of $1,500,000, by Messrs. J. F. Force, B. 
Cloutier, L. Mathews, F. Murdock and R. E. 
Trafton. 


The Bridgeport (Conn.) Steam Heating Company 
has organized with a capital stock of $10,000. Thos. 
Coulter, Edward J. Morgan, William Suggett, Jas. 
Coulter, J. Carmody and Charles Y. Beach are the 
stock holders. 


Crampton & Belden are to build a large brick 
sash and blind factory near the present one at 
Green Island (near Troy), N. Y. The new one will 
be three stories high, 170 feet long and 50 feet 
high. The contracts for buliding are let. 


Princeton, Me., is setting forth its advantages as 
a place of manufacture. There are said to be 
five water-powers there, the use of which will be 
donated for ten years to manufacturers who will 
put them to use. Taxes will be remitted. 


The electrical laboratory now being built at 
West Orange, N. J., by Thomas A. Edison, will cost 
about $60,000, and will be the largest of the kind in 
the country. The main buiiding is 53x255 feet, 
and there will be three smailer buildings, each 
25x100 feet. 


The Overman Wheel Company, Chicopee, Mass , 
have leased the screw shop at Chicopee Falls, 
and will move their business from the Ames Works, 
where the company have had t} vir machines 
built for several years. They wili considerably 
enlarge the building at the Falls, and expect to 
give work to 200 men. 


H. Bickford, formerly manufacturer of upright 
drills at Cincinnati, O., has suld his drill business, 
and removed his boring and turning mill business 
to Lake Village, N. H., into new shops, furnished 
with new and latest improved special tools, and 
the manufacture of boring and turning mills will 
be made an exclusive specialty. 


S. A. Smith, Chicago, Ill, writes us: ** The Brown 
& Sharpe Manufacturing Company, of Providence, 
R. 1., owing to the constantly increasing inquiries 
for their machinery in the Western Siates, the 
many requests for reterence as to where their ma- 
chines are to be seen, and the fact that they are 
haudled direct to the consumer, not through the 
trade, have decided to piace with me, at 23 south 
Canal street, samples of their machines for inspec- 
tion. I should be pleased to show the goods and 
furnish information to parties interested in them.” 


A Sault Ste. Marie (Mich.) dispatch says: ** The 
Edison Sault Power and Light Co. to-day let a con- 
tract to Messrs. Hodge & Miner for the building of a 
water-power canal alongside the rapids of the St. 
Mary’s River. One thousand men who have been 
working for the Duluth, South Shore and Atlantic 
Railway will be put on the job at once, and the 
work completed in sixty days. The canal will be 
about 2,000 feet long aud 50 feet wide at present, 
but it will be widened as the demand may require. 
Power from this canal will be used to propel the 
street cars and run elevators, printing presses, 
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We have received from John J. Hogan, 87 Centre 
street, New York. a bulky pamphlet, comprising 
No. 10 in a list of twelve “ Formulas,” being 
printed forms of specifications fur the steam heat- 
ing of buildings. The specifications seem to be 
very complete, being intended for a large building 
of the very best class, like the Equitable or the Na- 
varro Flats. Suitable blank spaces are left in the 
printed forms to fill in quantities. These formulas, 
adapted to various kinds of buildings, including 
steam and water and all styles of heating, will be 
useful to persons interested in the subject. 


The Portland Heat and Light Company has been 
organized at Portland [{Me.] with a capital stock of 
$100,000 and the following st of officers: Presi- 
dent, Nathan Cleaves ; treasurer, Geo. F. West; 
directors, E. H. Davies, G. P. Wescott, F. N. Dow, 
Nathan Cleaves and S. R. Small. The company 
propose to lay wires in and under the streets of 
the city, and make a specialty of furnishing power 
for small manufaciories as well as general light- 
ing purposes, under the Thomson. Houston patents. 
The wire has been ordered, and the work will be 
pushed as rapidly as possible. —Jndustrial Journal, 


The firm of Morrison & Dougherty, the boiler 
makers, has decided to erect a large boiler and 
iron-plate shops on West Carson st., Pittsburgh, Pa., 
near the Point bridge, Southside, and will begin 
work during this month. Their present boiler 
yards are situated on the wharf near the point, 
on the site of the new exposition. They have all 
plans for their buildings completed. One will be 
a two-story ironclad building, with 130 feet front on 
West Carson street, and extending back about 75 
feet. In the rearof this and adjoining it will be a 
smaller one -story building, to be used as boiler 
shops. The larger buildings will be used in mak- 
ing all kinds of iron-plate works, such as tanks, 
vats,etc. Asthe works will be much larger than their 
old ones, they will employ more men, and expect 
at the beginning to employ from 150 to 200 men, or 
perhaps more. The buildings will be made as 
commodious as possible, and will contain the best 
of all modern machinery now used in the boiler 
and {ron-plate trade.—American Manufacturer. 


At present the City Council and House of Dele- 
gates are sitting in special session to considera 
bill which was drafted by Col. Henry Flad, presi- 
dent of the Board of Public Improvement. The 
bill contains a plan of removiug tne low-service 
water-works from Bissel’s Point to the Chain of 
Rocks. The demand for water increases dally, and 
the city must make provisions to keep up with the 
demaud. The present works are too small and 
inconvenient. The plan proposed by Col. Flad is 
for a new pumping plant outside of the city limits, 
and to convey the water to the present reservoirs. 
The cost is estimated at $3,500,000. The bill was 
discussed in the house in committee last Tuesday 
night, then brought to the house, read, put to a 
vote and passed. It was read for the first time in 
the Council Wednesday night, and, as the mem- 
bers are all favorable to the bill, it will be passed 
without the least doubt. Overa million dollars of 
iron pipe and conduits will be required.—St. Louis 
Industrial Gazette. 


The Babcock & Wilcox Company, New York, 
made the following sales of boilers during tne 
months of July and August: Electric Club, New 
York, 73 horse-power; Eagle Kuitting Company, 
Elkhart, Ind., 50 horse-power; Oid Kentucky 
Woolen Mills, Louisville, Ky. (2d order), 50 horse- 
power; A. Howard, 51 horse-power; Lehigh Coal 
and Navigation Company, Philadelphia (2d order), 
208 horse-power ; Sivley Mills, Baltimore :2d order), 
125 horse-power; Pacific Power Company, San 
Francisco, Cal., 208 horse power; New York Steam 
Company, New York (16 h order), 900 horse-puwer ; 
Edison Electric Light Company, for three new 
stations (34th order), 8,700 horse-power; C. B. & Q. 
Railroad, Chicago (2d order), 135 horse-power; St. 
Louis Kefrigerator and Wooden Gutter Company, 
St. Louis, 240 horse-power ; Chickits Iron Company, 
Chickies, Pa., 240 horse-power; Randleman Manu- 
facturing Company, Randieman, N. C., $1 horse- 
power; UV. R. Campbell, Saugerville, Me., 122 
horse-power; Rapid Transit Railway Company, 
Kansas City, Mo., 400 horse power; People’s Cable 
Railway, Kansas City, Mo., 600 horse-power; Troy 
Iron and Steel Company, Troy, N. Y. (2d order), 
450 horse-power; T. A. Edison (for new laboratory 
at Orange, N. J.), 219 horse-power. 


Among the following establishments that have 
recently bought Harris-Corliss engines aggregat- 
ing 3,485 horse. power, should be some requiring 
more mechanics and more machinery of other 
descriptions: E. Graham, Asherville, N. C.; Star 
Milis, Middleboro, Mass.; Westmoreland Paper 
Company, West Newton, Pa.; Dyerville Company, 
compound condensing, Provid« nce, R. I.; Clark 
Falls Company, North Stonington, Conn. ; Saturday 
Globe, Utica, N. Y.; Bridgeport Crucible Company, 
Bridgeport, Conn, : Glen Manufacturing Company, 
two engines, Berlin Falls, N. H; D. & H. Scoville | 
Higganum, Coun.; Loraine Manufacturing Com- 
pauy, Saylesviile, R. I.; Taunton Copper Manu- 
facturing Company, Taunton, Mass.; New York 
Feed Company, New York, N. Y.; Thorndike Com- 
pany, condensing, Thorndike, Mass. ; Laconia Com- 
pany, Biddeford, Me.; Horace Inman, Amster- 
dam, N. Y.; Hale & Frost Manufacturing Com- 
pany, Hinsdale, N. H.; J. P. Campbell & Co., 
Providence, R. I.; E. Ingraham Company, Bristol, 


Conn.; Randleman Manufacturing Company, Ran- 
dieman, N. C.; New Haven Folding Chair Com- 
pany, New Haven, Coun.; Piedmont Mauutactur- 
ing Company, Piedmont, 8. C.; Fort Mill Manufac- 
turing Company, Fort Mili, 8. C.; Busch & Lamb 
Optical Compauy, Rochester, N. Y.; Warner Bros., 
Bridgeport, Conn.; Washburn & Moen Manufac- 
turing Company, Worcester, Mass.; Winona Paper 





electric light, etc, 


Company, Holyoke, Mass. 
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Machinists’ Suapiies at Iron. 


NEw YORK, Sept. 15, 1887. 

Iron—Choice brands of No. 1 Foundry iron are 
not 80 easily obtained, but other brands of Ameri- 
can pig are slightly in over-supply, which er: 
prices a tendency in favor of buyers. No. xX 
hay pat | is quoted at $20.75 to $21.50 ; No. 2 X, $19 to 
$19 50: Grey Forge, $17 to $17.50. 

Scotch Pig—Scotcn brands have been in fair 
demand. We quote Coltness, $22.50 to $23: Glen- 
garnock, $21.25 to $21.75; Gartsherrie, $21.25 to 
$21.75; Summerlee, $2225 to $22.75; Eglinton, 
$20.50; Langloan, $21 to $21.50 ; Dalmellington, $20.50 
to $21. 

Lead—The market is dull, and transactions few 
and of a light character. Asking price is 4.55c. to 
4.60. 

Antimony—Hallett’s, 8%c; Cookson’s, 9c. 
Copper—The market Is quiet, with no speculative 
tendency apparent. Spot lots have been offered 

at 10.80c., with 10 60c. bid. 

Spelter— -Refined, 5c. to 6c. 

Tin—Jobbing lots of Banca are quoted at 23% 
Straits and Malacca, 23.35c. 


* WANTED * 


“ Situation and Help” Advertisements only insertec 
under thie head. Rate, 30 cents a line for each inser 
tion. About seven words make a line. Copy shoula 
be sent to reach us not later than Wednesday mornin, 
Sor the ensuing week's issue. 








Supt. machine works wishes to change soon: 
records and best references given. R. R., AM MACH 


Engineer, age 24, student practice in shops, nea’ 
draftsman, wants employment. H. P., 375 Throop 
ave.. Brooklyn, N. Y. 

Mechanical draftsman wants position ; ; has col 
lege education and several years’ experience; cor- 
respond with A. D., AM. MACHINIST. 

Wanted—An experienced foreman for a shop 
doing hardware and light work. Address, stating 
age, experience, etc., 8. C. E., AM. MACHINIST. 


Situation wanted by a practical foundry foreman; 
best references; experience, machinery and gene- 
ral Jobbing. Address Foundryman, AM. MACHINIST, 


Wanted by & young man wishing to learn steam 
engineering, a situation as fireman; good refer- 
ences. Address J. Gibbs, Brantford, Ont., Canada. 


A practical engiueer and m>ch’l draftsman seeks 
employment; ten years’ experience as steamboat 
engineer. Address Marteus, 1128 3d ave., N.C, City. 


First-class machinist and practical engineer de- 
sires situation; large experience as foreman i 
Britain: thoroughly competent in land and marine 
engioes and machinery of all kinds; good testi- 
mouials. Morrison, 216 Poplar st., Wilmington, Del. 


Wanted—An euergetic practical machinist, with 
five to ten thousand dollars cash, to ake charge o1 
an old-establisned factory, and make printing 
presses by contract. Address, with reference, age 
and experience, ** Job Press,” care AM. MACHINIST. 


Wanted -A man to take charge of a small but 
growing factory ; one acquainted witn drop forging 
work and the manufacture of small tools; require 
ments, originality, activity and executive ability ; 
good opening for the right man. Address, statiug 
age, experience, aud wages expected, B, Box 56, 
AM. MACHINIST. 


Machinery Salesman—Wanted, a salesman of 
experience, possessed of mechanical ability, with 
full knowledge of steam and hydraulic engineer- 
ing; would ve expected to travel most of the time; 
must be @ strictly temperate man; references re- 
quired. Address, stating age and particulars, 
Post Office Box 2437, Boston, Mass. 





y+ MISCELLANKOUS WANTS. - 
Advertisements will be inserted under this head 
85 cents per line, each insertion 





Gerlach’s Engineers’ Specialties beat the world. 
Send for price list. Crescent Mfg. Co., Cleveland, O. 
Crescent grease cup for shafting beats them all. 
Sample free. Crescent Mfg. Co., Cleveland, Ohio. 

Stationary boat engines, boilers, best, cheapest, 
1to10H. P. Washburn Engine Co.,Medina, Ohio. 

Special tools and machines for mfg. designed and 
oullt to order; mechanical and Patent Office draw- 
ings. L A. Weston & Co., Syracuse, N. Y 

Wanted—A complete set of Knight’s Mechanical 
Dictionary; must be in good condition and cheap. 
Address W. B. Osborn Tuskaloosa, Ala. 

For Sale—Cast-iron bank wheel in halves, 18 ft 
diameter, 3u-inch face, 12-inch bore, at 2cts. per lb. 
F. O. B., St. Louis. ILilinois Wire Co., East St. 
Louis, Ill. 

A. C. Christensen, 26 Church st., N. Y., mech. 
and hydraulic engineer, late chf. draftsman at H. 
R. Worthington; mechanical and patent drawings; 
patents of natural gas and water meters for sale. 

For Sale—Half interest in m’f’g machine shop ; 
well established, good profits, plenty of work, and 
but little compe.ition: capital required, $4,000 to 
$5,000, Address Manufacturer, AM. MACHINIST. 

Wanted, in good order and condition, one 40 tn. » 
40 in. or 42 in. x 42 in. iron plauer, with short bed ; 
one boriug mill to bore cyiinders up to about 30 
in. diameter. National Iron and Brass Works, 
Dubuque, lowa. 

For Sale—By the Southwark Foundry and Ma- 
chine Co., Philadelphia, one slotter, 89°’ between 
housings, 24' stroke, movements universal; two 
Bement & D>ugherty pianers -one 54’ wide, 48” 
high, 11 ft. 6 long; one 36’ wide, 38" high, 10 :t 
long. 

If you are troubled with scale in your boiler, 
whether from lime, ulphur, tron, salt or other 
mineral or corrosive water, send for circular of 
Petroieum Resolvent, adopted on one wunure, 
railroads. Contains neither alkali or acid, anu 
costs but ten cents a week for the largest locomo 
tive boiler. Pittsburgh Boiler Scale Res :lvent Co.. 
Pittsburgh, Pa. 


AMER ICAN 







ESTABLISHED 1882. 


For Hard Coal or Coke. Indispensable in all shops 
to keep Bradley’s Cushione ammers and 
men fully employed and as ey Z.., Of production. 


Combines all the 
best elements e& 
P sential in a firs 
class Hammer. 
r Has more good 
points, does 
more and 
better work 
and _ costs 
less for re- 
pairs than 





Established 


any otner Hammer in the World. 


BRADLEY& CoO. Syracuse, N.Y. 





THE CELEBRATED 


HEALD & SISCO CENTRIFUGAL PUMPS 


Vertical and Horizontal. 


22 CORTLANDT ST., NEW YORK. 
In Writing, Mention this Paper, 





COS E dg CoO., 











TMHRIVER & Co's 
IRON 


unr, | 


333 
East 56th St., 


NEW YORK. 


Contracts Solicited 
for Machinery Cast- 
ings in regular 
supply. 








CALUMET AND HEcLA MINE, 
CALUMET, MICH., 
June Mth, 1887. 
J. E. LONERGAN & Co., 
211 Race St., Phila., Pa.: 
We have received and applied 
your Pop Safety Valve. Upto 
this date it is giving excellent 
satisfaction. It holds the steam 
to within one pound of the 
working pressure If it holds 
out as well as it started off,we 
will find itto be the best valve 
the writer has ever used. We 
shall undoubtedly require 
more before long 
I. 8S. WOODBURY, 
2p Ass’r Sup’. 


WOOD WORKERS 


Try the NEW SELF-SETTING BENCH PLANE, 
i/lustrated in this paper Sept. 3d, 1887, issue. 
CACE TOOL CO., Vineland, N, J. 




















MPROVED 
PUMPING 


ACHINERY 


118 Federal 8t., 
BOSTON. 


23 Liberty St. | 


NEW YORK. 


For SEND 
Bee | MY eo CATLOG™ 


MACHINIST 


BRADLEY'S HEATING FORGES. ‘THE DEANE STEAM PUMP CO.,Holyoke,Mass. 


Water Works, 


| 
| 
| 


other, and users say: 


Octroser 1, 1887 





AND 


Steam Pumping 
MACHINERY. 


BUILD 


ENCINES 





SEND FOP “ATALOCUE No. 





IF YOU WANT A 


SHAPER, PLANER, DRILL, LATHE OR SPECIAL MACHINERY, 


WRITE TO 
THE HENDEY MACHINE Co., 
SEND FOR A CATALOGUE. TORRINCTON, 


56th 


ANNUAL EXHIBITION 
AMERICAN VYSTITUTE 


OF THE CITY OF NEW 
Will open to the Public Seprc oniber 28. 
ELECTRICAL INV‘ NTIONS 


CONN. 








RIcEHEr’s LYfPaAtTEnNT 


Feed-Wwater Heater and Purifier, 


(WITH PUMP COMBINED.) 


is guaranteed to be more economical than any 


“Tt is 


all that you claim. 


will have precedence, and form its most attractive 
Send for Descriptive Catalogue, feature. Exhibitors In this department should ad- 
eg “Other dep ETZLER, 17: opp a New 
or ther artments and all details to 
FRANK M. CLARKSON, AL SUPERINTENDENT, 





Pn sn Institute, Astor Place, New York. 
Exclusive Sales Agent, Detroit, Mich. : = 


WHY THIS 16 PUT HERE! 


For the reason that if you are 
interested in raising water or other 
liquids by steam power, we wish to call 
your attention to the 


THE CHEAPEST AND BEST STEAM PUMP IN THE MARKET. PRICES LOWER THAN ANY OTHER. 


More Efficient, Simple, Durable, and more Economical, both as to r 

unnin 
pens and repairs, than any ot or Steam’P mp. s 

Call or write me our new 96 page Illustrated Descriptive Book containing Full 

Prices, and hundreds of A-1 Testimonials. Mailed Free. of re ee ven) SHEN 


PULSOMETER STEAM PUMP CoO., 83 JOHN STREET, N. Y. 


THES core cont ML me Cis WATER.GAS 


BRIDGEPORT, CON &STEAM FITTERS 


















STOOLS 


= Steck 
FOR PIPE AND BOLTS 


=> CATALOGUES, 








PRICES SENT ON AP 
STEAM PU MP for Hot or Cold, 
Fresh or Salt 
Water; for Oils, Naphtha, Tar; for Cane 
Juice, Liquors, Syrups, Scum; for Am- 
monia, Alkalies, Extracts, Acids; for 
Thick, Volatile, Viscous or Foul Liquids, 
etc. VACUUM PUMPS of the highest 
efficiency. FILTER PRESS PUMPS. Air, 
Gas and Acid Blowers. AIR COMPRES- 
SORS. Etc. BUILT BY 


GUILD & GARRISON, Brooklyn, N. Y. 
Sebastian, May & Co,’s Improved Screw Cutting 










ONE-HALF TIME 


and LABOR saved by using 
this solid, strong, durable, 
firm-hold,quick-working Lever 
(Not Serew) Vise. Has improved Taper- 
Pipe and other attachments. Sold by 
the trade. Send for circular. 
@ TOWER & LYON, 
95 Chambers Street, New York. 
Successors to MELVIN STEPHENS, 








Drill Presses, Shapers, Band, Circular and Scroll 
Saws. Machinists’ Tools and Supplies. Lathes 
on trial, Catalogue mailed on application. 


167 West Second Street, CINCINNATI, O. 


Boring and Turning il 


MADE BY 


BETTS MACHINE C0. 
























WILMINGTON, DEL. 
od ——_—_—_—__— 
NOTE THE FOLLOWING ADVANTACES. 


Positive feeds, no friction. 
Spindles entirely independent, can be moved 
simultaneously in opposite direc 
tions with different grades of feed. 
Spindles not round, but of such 
; shape as will allow ready adjust 
ment for wear. 
Great’ range of feed and abund- 
ance of power, 











KET Ta 











rue 
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a= SOLE == 
MFRS. OF 


NICHOLSON FILE CoO. 


Files! Rasns 


and 


Having the Increment Cut. 

The illustrations herewith presented, exhibit more convenient and durable forms of File Cleaners 
than are usually found, the ae ges f of those in use being rudely devised and troublesome, and we 
believe for this reason, those of our manufacture will find a ready sale. Machinists and others who 
have not already given them a trial, will find it to their advantage to order the File Card and File 
Brush at once.. 





ree eS 








FILE CARD. 


FILE BRUSH. 


Manufactory and Office, 


PROVIDENCEH, R.I., U.S.A. 


““CRESHAM” PATENT 


AUTOMATIC : NJ FOTO H 





RE-STARTING 


“Invaluable for use in Traction, Farm, Portable Marine and 
Stationary Boilers of all kinds. No handles required. Water supply 
very difficult to break. Capability of re-starting automatically, 
immediately after interruption to feed from any cause.” 








SEND FOR CATALOCUE. RELIABLE AND CHEAP. 


Sole Manufacturers in the United States and Canada, 


NATHAN MANUFACTURING CO. 


92 & 94 LIBERTY ST., NEW YORK. 


PUMPS 


MADE FOR ANY SERVIGE 
VALLEY MACHINE CO. EASTHAMPTON,MASS. 


MACHINERY, TOOLS and SUPPLIES. 


Complete Outfits for 
MACHINISTS, BLACKSMITHS, MODEL MAKERS, JEWELERS, ETC, 
Lathes, Planers, Shapers, Drill Presses, Emery Crinders, Milling Machines, Bolts, Screws, 
Washers, Belting, Packing, Waste, Twist Drilis, Taps, Reamers, 
Cold Rolled Shafting, Hangers, Files. 


SzND For ILLUSTRATED Price List oF METAL-WORKERS’ TOOLS, ALSO WOOD-WORKERS’ 


TALLMAN & McFADDEN, 1025 MARKET STREET, PHILADELPHIA. 


FRICTION CLUTCH PULLEYS AND 


CUT-OFF COUPLINGS. 
ROOTS’ NEW ACME HAND - BLOWER. 


JAS. HUNTER & SON, 
North Adams, Mass. 
For Blacksmiths, etc. Slow Speed, Positive Blast. Is Durable 
Compact an Conse, also Portable yengm, Tuyere [rons 


EDWARDS PRAGTICAL STEAM 
— ENGINEER’) GUIDE. 


RECENTLY PUBLISHED. 


The Practical Steam Engineer’s Guide in the Design, 
struction and Management of American Stationary Portable 
and Steam Fire Engines, Steam Pumps, Boilers, Injectors, 
Governors, as ators, Pistons and Kings, Safety "Valves and 
Steam Gauges. Fortheuseof E nginee: rs, Firemen and Steam 
Users. By Emeey Edwards, Author of “A Catechism of the 
Marine Steam Engine,” ete. Illustrated by 119 engravings. 
3d edition, revised and corrected. In one volume. 15 2mo, 420 
pages, $2.50, free of postauye to any address in the world, 

Abstract of Contents. 


Chapter I. Standard American Stationary 
Standard American Stationary Boilers. Il 








s ~<a 


y#oNnnrd 13»90 














Con 


22 CORTLANDT ST., 
NEW YORK. 


‘J 


COOKE & CU,, Selling Agts,, 


Introduction 
Engines. Il. 
Standard American Portable Steam Engines and Boilers. 
1V. Standard American Agricultural Engines. V. Standard 
American Steam Fire Engines. I, Standard American 
Steam P umps. VIl. Enfoctor VIII. Steam Engine Gover- 
nors. IX. The Steam Engine Indicator. X. Slide Valves. 
XI. The Piston and its Rings. XII. Safety Valves, their 
Antecedents, Invention, History and Calculation. XIIL 
Steam Gauges. XIV. Practical Notes on the Management 
of Steam Engines and Boilers, Index. 

BY THE SAME AUTHOR, 


Modern American Locomotive Engines, their 
Design, Construction and Mi anagement. Illustrated. 12mo 
383 pages, $2.00 

Modern American ‘Marine Engines, Boilers, 
and Screw Propellers. Their Desizn aid Construc- 
tion. Showing the Present Practice of the most Eminent 
Engineers and Marine Engine Builders in the United States. 
By Emory Edwards. IMustré ated by 30 large and elaborate 
plates. dto, - - $5.00 

A Catechism of the Marine Steam Engine. 
For the use of Engineers, Firemen and Mechanics, A Vracti- 
eal Work for Practical Men. Illustrated by 63 engravings, 
including examples of the Fifth 
edition. 12mo0, 410 pages $2.00 

per The above or any of our Books sent by maii, free 
of Postage, at the publication prices, tu any address in 
the world. 

=” An illustrated circular, 6 pages, 4to, showing 
the full table of contents of each ene of Emory Fadwards’ 
works, sent free and free of postaae to any one in any 





CONNERSVILLE, IND. 


5, 8. TOWNSEND, Gen, Agt 
Please Mention This Paper. 


P.H & F.M. ROOTS, Mfrs. 








NGINEERING DEPARTMENT 
VANDERBILT UNIVERSITY. 


Distinct courses of Crvil,Mechani- 
catand Mining Engineering[An- 
nual tuition $65), and in Manual 
Technology (Free). Full Fac- 
ult Entensive equipments and 
faci ities in draughting-rooms, la- 
boratories,shops and field practice, 
Session opens Sept. 2ist. 
For circulars address 
WILS WILLIAMS, Bursar. 
Nashville, Tenn. 


most modern engines, 








BEAUDRY'S 


er Our new revised Cataloque of Practical and Scien 


DUPLEX tific Books, 80 pages, 8vo. as wellasa Cataloque of Books 
on Steam&and the Steam Engine, Mechanivs, Machin 

Power Press ery, and Dynamical Engineering, and a Cataloque of 
Books on Civil Engineering. Bridge Building, Strength 

COMBINING of Materials, Railroad Construction, and other Cata 


loques, the whole covering every brarch of Science ap 
plied to the Arts, sent free of Postage to any one in any 
part of the world who will furnish his address. 


HENRY CAREY BAIRD & CO., 


PRESS, SHEARS 
AND PUNCH. 


BEAUDRY & C0. 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IM 
(Formerly of Beau- PORTERS, 
Gos Seem Power | 810 Walnut St., Philadelphia, Pa., U, S. A. 


Scle Manufacturers. 
Also manuf’turers of 
HEARD COAL HEAT- 
ING FORGES. 


=~ ay +t aoe ; 
Boston, Mass. 





WANTED-G00 More Tool agents 


In machine shops south and west 
of Penn. Outfit free. Samples 10c. 


E.H, RANDALL & Go. 154 Lake Sr, GHicago, ILL, 















part of the world who will furnish us with his address. | 





| 


STEAM HEATING FOR BUILDINGS, 


Or, Hints to Steam Fitters. Being a description of Steam 
Heating oparatus for Warming and Ventilating Private 
Houses Be re Buildings, with Remarks on Steam, Water 
and Air in their Relations to Heating 
useful miscellaneous tables. By Wm. J 


c. W. LE COUNT, 


South Norwalk, Conn. 


REDUCED PRICE OF LE COUNTS 
HEAVY STEEL 00G 


To which are added 
Jaldwin, Eighth 












F ullset of 19 $33. 
O (ext )5 1-2..4. 
21 ext.)6 o6. 
by 1-4inches to 20 inch... 
41a to 





JO #1289) 


84 
Beach 
Street, 
Boston, 
Mass. 


One Small Set of 9 
Ine Set « 


4 
= 233 
edition, revised and golarged. With many illustrative 3 No. Inch. Price. Sar = = 
plates. 12mo, cloth, $2,50. Ss 1 $-8....9 eo8 o& 
“Mr. Baldwin has supplied a want long felt for a practi- Bef - Q 1-9 ‘ t Me > 2 
cal work on Heating and Heating Apparatus.”—Sanitary Fe 3 58 : a z ty 
Engineer. ) 4 3-4 ‘ R ga = cs 
Se. 5 Ye 3S 5 SS 
JOHN WILEY & SONS, 15 Astor Pl., N. Y EZ Sod ns TORTS gd Me 
’ 7 r as 
hela P88 olin weleke & 
Publishers of Scientific and Industrial Works. £23 9 iss. ‘Ss B2ee Ea 
te 2 @5 co 
*,* Will be mailed and prepaid on the receipt of the price. z ES + - i "4986 4 & => 
Catalogues and Circulars free by mail Pae,, . =eene ee ma 
toe i2 3 - 1.2555 2 
> B22 13 2 1-4....01-35 BRS B — 
egg lt....919.....1868 59 ® Ta 
ARK MFG. CoO $38 tes osha gS 
se a SH 16....319.....1.805% 8 SS 
erean ne, 3.109 3% meme 
S2 18....41-2.....3.75 7 ae wo 
AZ 19.7-'5 sasbess SS 
2 rie & oS 
3 @ >e oo 
& ae 
g 


ee -3 &. > 
bv 2in .continued bv 1-2in. to 4 fm. 13 2% 

















Tr. P.FARMER, 


DESIGNER AND INVENTOR 


OF SPECIAL TOOLS AND APPLIANCES, 
Mechanical Engineering. 


Particular attention given to Perfecting Inventions for 
parties Intending to apply for patents, 


Address care Am. Machinist, N. Y. City. 


FEEO TO BOILER 












The Park Injector, 


EJECTORS anp JET APPARATUS. 








For Sale 
at 
Factory 
Prices 
by 


A. Aller, New York; 8. C. Nightingale & Childs, Boston; Henry I. 
Snell, Philadel hia; Thos. J. Bell & Co., Cincinnati; Shaw, Ken- 
dall & Co., Toledo; The George Worthington %o., Cle veland ; 
Goulds & "Austin, Chicago; Kennedy & Pierce Machinery Co., 
Denver, Col.; Sheriff & Ashworth, Pittsburgh. Pa.; Jos. Baur, 
Manistee, Mich.; Jas. Jenks & Co., Detroit, Mich.; Wickes Bros. 
East Saginaw; Adolf Leitelt, Grand Rapids: E. Fk, Osborne & Co., 
St. Paul, Minn , Rundle, Spence & Co., Milwaukee, Wis., Joshua 
Hendy Machine Works, San Francisco; Flynn & Emrich, Balti- 
more, Md.; Forbes Lidde ll & Co. Montgome ry, Ala.; Bailey & 
Lebby, Charleston, 8, Pond E ngineering Co,, St. Louis and 
Kansas City, Mo.; O. B ‘Goodwin, Norfolk, Va; "Columbus Sup 
ply Co., Columbus, oO. 


WHAT USERS THINK OF THE 








vHall 


HALL 
STEAM 
~PUMP C0., 


Duplex 


91 LIBERTY 
STREET, 
NEW YORK. 


The pump purchased from you is in every way satisfac- 








tory. Wecannot say more than that. Every one who has 
called upon us regarding it, is informed that we like it from 
its simplicity of working, there being no outward parts to be 
unnecessarily broken. 


WwW. W. 








HARDING, Pub. Philadelphia Inquirer. 


Steam 


UNION STONE Co., 


Pump. 


38 & 40 Hawley St... BOSTON MASS, 
26 John St., NEW YORK. 





Eudless Pt Hishing Belt 
Machine for Removing 
Scale and Polishing irreque 

ork. 


lar pieces of Work 
SIZES, 
114 in. wide, 
3 = , 
4 ss 6 
Fndless Belts of Any 


Length and Width to Order, 


Send for Price List. 











Established in 1874. 


CLEVELAND TWIST DRILL CO. 


SUPPLIES FROM 
HYDRANT PRESSURE 
the cheapest power known. 
Invaluable for blowing 


24 and 26 West Street, Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 


HE DUPLEX INJECTOR 
THE BEST BOILER 
sing 7 KNOWN. 

Not liable to get out of 









1 0 8 
ie non . aoutae (jan > order. W ill lift water 25 
Machines in Households, 4 feet. Always. delivers 
can MRS ckebg  o ey 1 Wilret - we the poner. 
Bae Be hia tae 77 "ill start when it is ho 
pile. ees oeiaes, a Will teed water through 
Lights, Elevators, etc. It ‘2 & } a heater. Manufactured 
needs little room, no firing S 5 ft Y and for sale by. 
up, fuel,ashes, repairs,en- “° @ f ) C JAMES JENKS & €0, 
gineer, explosion, or delay, 3 - Db troit, Mich. 

~ 


no extra insurance, no coal 
bills Is noiseless, neat, 


m) compact, steady; will work AGENT. JA RT HUR APPL ETON, 
at any pressure of water } 45 Cortlandt St., New York. 
Worcester, Mars 


above |5 lb.; at 40 1b. pres- 
sure has 4-horse pover. and 
: capacity up to 10-horsa p 

Prices from $15 to $300, W. C. YOUNG & C YT) Manutacturers of 
Engine Lathes, Hand Lathes, 

FOOT POWER LATHES, SLIDE RESTS, Ete. 

Pumping Engine 


power, Send for circular to 
a. as 


THE BACEUS WATER MOTOR CO., Newark, N. J. 
FITCHBURG MACHINE WORKS, 
OnTHNCTOY 
WATER WORKS 




















Manufacturers of METAL-WORKING MACHINES, 
—HIGH DUTY— 








100,000,000 DUTY 


——-CUARANTEED— 


SEND FOR RECENTLY J ISSUED PAMPHLET 





HENRY R. WORTHINGTON 


NEW YORK CITY, 


OFFICE AND WORKS, 
13 to 21 MAIN STREET, Fitchburg, 


Send for ¢ 


Mass. | 
(-) 





Jatalogue 








siemens MACHINIST 
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SEER ERE ECCT Gog i a 4 
a om “lo eel BOILER WORKS. 











ADOPTED. 
THE 


Babcock & Wilcox Boiler, 


ITIL IEE SEIS ILLIA LEE NE EO 
[Copy.] CONSTRUC TION COMMITTEE 


Edison Electric Illuminating Co. of New York, 


Committee. 
e 


os B, Phillips, un, 


Manufacturer of 
Atwood’s Patent Power Matcher and Gluer and 
Stafford & Whipple’s Patent Planer and Surface 
Gauge. 


Light Machinery of all kinds Built at Short Notice. 
Estimates furnished. Correspondence solicited 


i, 














= a ENGINEER'S OFFIOCR, i ;.:+}&«& | 0 Sees 
Cc. E.C Racete ok, Room 53, 16 Broad Street, ee 
John I. Beggs. ’ 
NEw YorK, July 28th, 1887. PUNCHES, 
Engineer, J. H. ‘ail, ~ 
THE Bascock & WIL 10x Co., 30 Cortlandt Street, City. ACCUMULATORS 
GENTLEMEN :—Yo 1 are hereby notified that your proposals 2 
are accepted for water tube boilers, to be used in ‘he three JACKS, 
new stations of the Edison Electric Illuminating Company VALVES. 
of New York City. | FITTINGS, 
The horse-power required in these three stations will 





aggregate 8,700 horse-power. | 
Ienclose you herewitn contracts in triplicate, covering 


Vault Elevators, &c., &c. 





the boilers now required fcr station in 26th street. 
Please execute contrac. and return two copies to me. WATSON & STILIMAN 
Yours truly, | : ) 
(Stgned] J. H. VAIL, | 


204-210 E.43d St., New York. 








Fnclosures. Chief Fngineer. 





Over fifty years’ competition has 
proven this system of boiler to be the 
best in every respect. The LOWE 
BOILER, with all improvements, is the 
simplest, best wearing, and most econom- 
ical of any kind of fuel. 


soo eet 


Send for description and histories of Steam 
Boilers and Feed Water Heaters (free) to 








KINS_ Ne 
STANDARD: 


“TRADE MARK. DS A8 


sf 


sn hy ) 





The Original Unvulcanized Packing 


CALLED THE D THE STANDARD-A3 "tec" ls the Packing by which 


~ Accept no Tce padlee sq SEKOD PACHDOR water stumoes 


with our “Trade Mark.” 


JENKINS BROS,{# 


71 JOHN STREET, XN. Y¥. 

105 MILK STREET, 

13 SOUTH DUT FOURTH ST., PHILA, 
STREET, CHICAGO. 








MANUFACTURERS OF GEARED CHUCKS 
LATHE and DRILL |.2e3.F";. 
5 inch. 5 inch. 

CHUCKS oe a 

ie 13% “* 

1544 °° i Callies 

18 ‘ 1934 ‘* 

| <i 254 °° 

SEND FOR CATALOGUE. “ a 











A BEVEL GEARS, 


4 Cut Theoretically Correct. 

For particulars and estimates apply to 
BREHMER BROS. 
Machinists, 

440 M. 12th St., Philadelphia, Pa. 












MACHINISTS’ SCALES, 
PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEIGHTON, SYRACUSE, N. Y. 








env? 






SMOOTH 


ef 
INSIDE & OUT. 











BRIDGEPORT BOILER WORKS, sridgeport, conn. 
S'fEAM 


The Bate ocxerevos 


Gener: rates | s steam a rapidly and « and ec economt- 
cally. Constant circulation of water, 
Easily Cleaned. Furnace produces per- 
fect combustion. Best evaporative duty, 
Material and workmanship Al, Large 
pumbt r dn us use, 


WM. T. BATE & SON, 


Sole Manufacturers, 


CONSHOHOCKEN, PENNA. 


THE WAINWRIGHT 


: Corrugated Coil Exhaust Feed-Water Heater, 


20,000 H. P. IN USE. 


, MANUFACTURED BY 
” THE WAINWRIGHT MAN'F’G C)., 65 and 67 Oliver St., Boston, Mass. 


SEND FOR ILLUSTRATED CIRCULAR. 





















WM. BERKEFELD’S FOSSIL MEAL COMPOSITION. 
THE BEST 


t Non- Conducting Covering for 

steam Pipe and Boilers. yy 
The only genuine Fossil Meal. Sold 4 
in bags of 110 lbs. each. Beware of Ww 
imitations. Send for circulars. . 


Fossil Meal Co., 48 Cedar St, N. Y. 


A. GIESE, Sole Proprietor. 










VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 


Waterford, N. Y 


Manuf'r’s of 


= SOX, TURRET 












LubricateYourEngine 


CYLINDERS 


7 AND 
perfectly gain powerand 
Salt aad NW SneedLathes we save oil by tte our 
AND parend Ausamete Wma 
“= ee ubricators, show- 
Be aN Brass Finishers’ ing oil as it enters, drop 
7 TOOLS, by drop. 


THE SEIBERT 


Cylinder Oi! Cup Co. 


BOSTON, MASs. 
H. A. ROCERS, 
Agent for New York, 
19 John Street, 
New York. 





WARRANTED 
Superior to any 
other make. 

All sizes and 
styles of every 
class of work. 


BUFFALO 








vp wenty Years with the Indicator,”— 


2 vols., $3.00 By Tos. Pray, Jr., C. & C. E. 





and C &M.E_ Six thousand sold.’ J Wiley’s 
Sons, 15 Astor Place, N. Y., or Thos. Pray, Jr., P. O. 
FORGE 60 Box 2728, Boston Mass. 
. 
BUFFALO, N. Y. 


PATENT UNIVERSAL SCREW-CUTTING CENTER 
DEPTH ANGLE AND 


gwvke & co., TWIST DRILL GAUGE. 


) Send for Cata- 
logue and prices, Fine Machinists’ Tools -E. Boston, Mass—Send for Circular 





“CUSHMAN” = CHUCKS 


Are guaranteed to be right in all respects. Ask to 
see them at your dealer’s, or write direct to the 
factory. Respectfully, 


THE CUSHMAN CHUCK CO., 





HARTFORD, CONN. 
——OUR—— 


svcxrow CATALOGUE OF SI¢000L8 


and Supplies sent fee to any address on receipt of Ten Cents 
in stamps 3 for ge vol 


SHAS. A. STRELINGER & C0, Xve% Detroit, Mich. 
POWER 


HAMMER, 
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rior to any otner 
valves or piston 
It takes up less 


drive; strikes much harder and truer 
‘UMOUy JOwWUIBY 130430 AUB uey} 


It has neither cylinders, 


This Hammer possesses advantages supe 
rods, consequently repairs are trifling. 


ey3 Aq pornjovjnueyy 
eFBjJUBAPB J0}¥e1F IV] B OF YIOM OIp UO pasn eq UO puB 


*pesn s] JomueYy punod-oor B UayAA eq YOU!-% puB qoul-g 


Llows than hammers with double the weight of ram. 
® UO SMOJG OFVUI2}[B POOF 9YLIIs 01 poHIOM 9q UBD 4[ 


sp..ce, less power to 


) In the mar«et. 











COILS & BENDS 


a Ee 
IRON, 
BRASS and 
COPPER 
PIPE. 
ALL STYLES. 
THE 
NATIONAL 


Pipe Bending Co. 


NEW HAVEN, CONN. 








ESTABLISHED 1851. 


The Horton Lathe Chuck. 





THEE. HORTON ri SON CO. 


Canal St., Windsor Locks, Conn., U. 8. A. 


The Almond Coupling 


A NEW quarter turn 
motion to replace 
juarter turn belta and 
vevel gears. 
T. R, ALMOND, Mfr., 
83 & 85 Washington Street, 
BROOKLYN, N. Y. 


“THE SWEETLAND CHUCK,’ 


Independent! Universal! Eccentric! 





NOISD Le, 








WARRANTED. 
WE WILL NOT BE UNDERSOLD. 
*N.S. 


THE HOGGSON & PETTIS MFG. C0., 


NEW HAVEN, CONN. 





*Nuff Said. Established 1849, 
-~- . 
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R. G. Du Bos, Patent Att’y, 916 F St.. Washington, 
D.O0. Good references, Send for pamphlet. 


REEL 
Si ENGRAVER on wooD\ 


5S‘ANW’ST # New Yore: 

















L. §. STARRETT, |) 


Masufacturer of 


FINE TOOLS 


ATHOL, MASS, 
SEND FOR FULL LIST, 


hn i | | hatin Funltalnt get etteefeetonftaialaataefnaatalut dat atnl th 


Special Pulley Machines. 


If you want to bore and turn pul- 
leys and not lose money, write for 
particulars of our 


PULLEY MACHINES. 


Prices one-third cheaper .than simi- 
lar machines of other makers. 


The Newark Machine Tool Works, 


NEWARK, N. J. 


i 
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Morse Twist Drill and Rushine Comoany, New Bedford, Mass. 
Morse Patent Straight-Lip Increase Twist Drills, 


Manufacturers of 





Solid and Shell Reamers, Beach’s Patent Self-Oentering Ohuck, Bit Stock Drilis 





DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 





STEEL BALLS 


FOR ANTi-FRICTION BEARINCS, 
OF BEST CAST STEEL. 
HARDENED GROUND & BURNISHED. 
8-16” to 3’’ Diameter. 

Samples and Prices on application. 
SIMONDS ROLLINC-MACHINE CO. 
FITCHBURC, MASS. 


WALKER’S TOOL HOLDER. 


For holding drills and reamers for 
lathe work. Prevents breakin; riftion: or “. 
ping. Can also be used for d 
reaming holes by hand, and for a 
holes under drill presses,etc. 
Made with double handle, 
when required. 









WALKER MF4. CO., 
CLEVELAND, OHIO. 





$4.00 
$8.00 


A Complete Cutting-off Machine, 
Larger ones which cut to 2 in. 





of SENT ON TRIAL. 
$5 y 
ak = 
re 
a a 
ao 
a 
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STERLING ELLIOTT, Newton, Mass. 


S. ASHTON HAND MFG. C0., 


Toughkenamon, Chester Co., Pa. 
MAKERS OF FIRST-CLASS 


ENGINE LATHES 


Are now in position to put on the market. 
14" ENGINE LATHES OF NEW DESIGN, 


guaranteed to be equal in material, desi and 
workmanship to the best ever offered. 


UPRIGHT DRILLS 


A SPECIALTY. 














Patent Quick Return 
Latest Improvements, 


wate For Catalogues 
and Prices, 
address, 


\ BICKFORD 
IDRILL CO. 


CINCINNATI, oO. 


L. W. Pond Machine Co. 


Manufacturers of and Dealers in 


tron Working Machin. i 


IMPROVED 


IRON PLANERS 


A Specialty. 
140 Union St., b= 


WORCESTER, 
MASS, 









NEW YORK ACENTS. 


NEW AND SECOND-HAND MACHINERY, 


SHAFTING, HANGERS AND PULLEYS, | 


121 CHAMBERS STREET. 
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ASaiais 8 MOEN ©, 


234 wre9.ST. rer v PETEEL SPRINGS. NEWYORK CITY 










Brandon's Piston Ring Packing 


Perfectly balanced inst un 
due pressure in all —— 
Preserves bothcylinder —— 
Allows no waste by either f 
tion or leakage. Call and roa 
working model, = ssly — 
to demonstrate advanta 
claimed. For packing or s op 
rights, address 

JAMES BRANDON, 


390 Eleventh Ave., New York. 





NGINE Lathes, Hand Lathes, Foot Lathes, Upright Drills, 
and elias "Machines. Agents, MANNING, MAXWELL 
MOORE, 111 LIBERTY STREET, NEW YO. 


AS) SHAPING MACHINES 





FOR HAND AND POWER, 
6”, 8’ and 10’ Stroke. 


Adapted to All Classes of Work 
to their Capacity. 


Circulars Furnished. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 





FLEXIBLE SHAFTS. 
TAPPING and 


REAMING MACHINES, 
Portable Drills, 
ALSO FLEXIBLE 
BORING MACHINES 
For Ironing Carriages 
and Wagons; Boring for 
Pinning Sash, Doors and 


Blinds, also for Stair 
york. 


EMERY Wheet SURFACING MACHINE. 
Write for Circular. 
eae 















to give soll FF 
d, that it 


Yable is so suppo 
under heavy weights. 
wheels or wood-covered 
d table is easily 


a 
i} 






can be used. an 


f wheel. 





, away Oo 


Machine is well proportioned and thoroughly built. 


| SPRINGFIELD GLUE AND EMERY WHEEL CO., 


FRASER & ARCHER, | 


SPRINGFIELD, MASS, 


LATHES, 
PLANERS, 
DRILLS, 

SLOTTERS, 
P Ete, 








New Haven, Conn. 
William Barker & Co. 


Manufacturers of 
IRON AND BRASS 
—WORKING— 


MACHINERY 


140 & 142 E. Sixth Street, 
N'r Culvert, Cine innati, 0, 








Send for | circulars and 
aa prices. 








JOSEPH DIXON CRU ‘CIBLE co. 
Jersey binning N. J. 








MANUFACTURERS OF 

Over 1,100 Varieties of Lead Pencils. Every | 

draftsman should send 15 cents for samples of | 

Artists Pencils, worth coubie the money, and | 
equal to any Siberian. 


END for Illustrated Price List of Fine Tools, D SAUNDERS "SONS 


> manufact’d by Standard Tool Co., Athol, Mass ANUF: “ig | “x OF L. ORIGINAL 
TRADE MARK. 


Pipe Cutting: fag iach 


| BEW sie OF eyreasvens, 
muine without our Trade-m 
STEAM AND GAS-FITTERS’ HAND TOOLS, 
Pipe Cutting and Threading Machines, 
for Pipe Mill U "% 3 Specialty. 
3end for Circulars. NKERS- N. Y. 














Any Tool we make will be sent by mail or express to 
any address, all charges prepaid, on receipt of price. 
Foundry | eto. 


PLUOR SPAR FLU X_ | PROGRESS ENGINE & MACHINE WORKS, 


SUMMERFIELD, MD. 
SEND FOR LIST OF USERS. 


THOS, 8, DALLETT & C9, 


13th & Buttonwood Sts.,? 224 


Manufacturers of 


PATENT 


Portable Drilling Machines, 


VERTICAL DRILLS, 
Radial Drills, Multiple Drills, 
HAND DRILLS. 

SEND for ILLUSTRATED OATALOGUR. 


aay UME MACHINERY 0, 


Iron and Wood Turning Lathes and Lathe 
Heads, Emery Grinders, Gear Cutting at- 
tachments for Lathes, special Screws, Studs, 





The Lest 












evansville Spar Mining Co., rvanseui. » 
Nickel Plated Pocket Level. 


lad 
° 
z 


2}-in. 60 cents. St-in. 75 cents. 
By Mail on Receipt of Price. 

















CLEVELAND, OHIO. 


1] / Manufacturers of 


“ACME” 


“douse Altomatic Boltcutters, 


Cutting from 3-8 in. to 6 in. diameter. 
—— Also Separate Heads and Dies 
* a) 


Send for Catalogue and Discounts, 








PAT. DEC. 5, 1882 
PAT. DEC, 4, 1883 
PAT. AUG. 25, 1886, 








Sterling =e Wheel Co. 


——L. BEST, Manager, — 


MANUFACTURERS, 
: West Sterling, Mass. 
; ACENCIES: Frank J Scott, Boston, 
ee Mass ; New Tork Supely < ‘o. L’t’d., N.Y. 
E. L. men * Co "hiladelphia, Pa., 
Brown & King, Atlanta, Ga.; Taylor | 
Bros., Pittsburgh, Pa.; $ Cobaennes Sup | Manufacturers of Set, Cap 
ly Co,, Columbus, O.; Marinette Iron 
Wouke’ Chicago, Ill ; Ripley & Bron | =e Macnine Screws, Studs, etc, 





son, St. Louis, Mo. 


IVI.A CHINER 
IMI Reducing and Pointing Wire 





‘wooD- WORKING MACHINERY 


For Planing Mills, Furni- 
ture, Chair and Cabinet 
Factories, Cabinet Works 
and General Wood-Work- 
ing. Send Stamp for Il. 
lustrated Catalogue to 

Rollstone Machine Co, 

45 WATER BT., 
FITCHBURG, MASS, 


UNIVERSAL RADIAL 


Especially adapted to pointing wire rods an«. 
wire for drawing. 
For Machines or information, address the 
manufacturer, 








§.W. GOODYEAR, Waterbury, Ct. 











—— ji 
Powell Planer Co. “AND RADIAL ORILLING MACHINES. 
Manfrs. IRON PLANERS, eannie’ n rr an ble ol 8. 


PRICES $450.00 AND UPWARD 


Address UNIVERSAL RADIAL DRILL C0, 


CINCINNATI, O., U. S. A. 


FORBES & CURTIS, 


BRIDGEPORT, CT., 
Manufacturers of 


; ‘omhad Ds ian Xtinaba 
The Forbes Pat. Die Mocks, 
Power Pipe Cutting and Thread- 
ing Machines, Cutting-off Ma- 
chines, Katchet Drills, 
eC at Mac shinery, etc., etc. 
wit E FOR CATALOGUE 
Mention Paper. 


PECKS PET" DROP PRESS. 


BEECHER & PECK, CONN. 


Worcester, Mass. 

















r, BLAISDELL & CO. 


Manufacturers of 


Machinis's’ Tools, 


WORCESTER. MASS. 


OF*IRON 
OR STEEL 








DROP FORGING 


BEECHER & PECK, NEW HAVEN CONN. 

















Te MAS" REDUCING VALVE © <: 
6 Gives SATISFACTION WHEREVER USED =o 5 
OFFICE 22 CENTRALST.BOSTON.MASS. |& & 
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HIGH SPEED POWER -TRAVELING CRANES. 


We are now prepared to build HIGH *PEED POWER TRAVELING CRANES for any capacity of 
load, any length of runway and any width of span, with one or with two trolleys on the bridge. 
These trolleys to work either slow or fast, together or independently, in like or in opposite directions, 
horizontally or vertically. while the bridge can be traversing slow or fast at the same time in either 
direction. The speeds of bridge on runway are 100 feet and 200 feet per minute; the speeds of 
trolleys on bridge are 50 feet and 100 feet per minute; and there are four hoisting speeds 
of 5, 10, 20 and 40 feet per minute; all can be varied — without the least shock or 
jar from zero to maximum or to any intermediatespeed. The loadis always automatically sus- 
tained, thus avoiding absolutely the great danger and anxiety which are inseparable 
from the use of those Cranes which require the operator to apply the brake. We have 
had one of these Cranes of 26 tons capacity in constant use in our ear at for nearly two — 
and we offer them with full confidence for the greatest range ofservice. We invite the correspondence 0 
parties interested in the subject. 

WM. SELLERS & CO. Incorporated, 


PHILADELPHIA, PA. 


THE LON ALLSTATTER CO, “aon 


Double, Single, Angle- 
Bar, Gang, Horizontal, 
Twin, Boiler, Spacing 
Gate, Multiple, Belt and 
Steam-Driven 


> Punches and Shears, 


Over 300 Sizes. 
ALSO, 


Power Cushioned Hammer, 








Sena for new Cataiogue 


Rice Automatic Cut-off Engine 
uN - Self-Contained, Sensitive Governor. 
Balanced Valve. High Speeds. 
Stationary Oilers. Best Economy. 


Gold Medal Cincinnati Exposition, 1884. 


THE JOHN T. NOYE MFG. CO., 


BUFFALO, N. Y. 



























From 1-4 TO 15,000 lbs. WEIGHT. 


True to Pattern, sound, solid, free from blow-holes and of un 
equaled strength. 

Stronger and more durable than iron forgings in any position ot 
for any service whatever. 

40,000 CRANK SHAFTS and 30,000 GEAR WHEELS of this steel 


now running prove this. 
Cross-Heads, Rockers, Piston-Heads, etc., for Locomotives. 
STEEL CASTINGS of every description. 
Send for Circulars and Prices to 
CHESTER STEEL CASTINGS CO., 
Works, Chester, Pa. Office, 407 Library St., Philadelphia, Pa. 


The Castile Engine. THE SKINNER ENGINE CO. 
A NEW MECHANICAL 3 . 7 * 


OVEMENT, am 
at 


Only eight moving 
~~ SS 












pieces. No packing re- 
quired. Takes up its 
own lost motion. Noise- 
less and self-lubricating. 
Large wearing surfaces. 





More economical after 
long usage than a slide 
valve engine when new. 
High-test Steel Boilers. 
Size: 1 to 10 H. Power. 
Send for Circular 
No. 5. 
4 Castle Engine Works, 
Indianapolis, Ind. 


H. BICKFORD, 


MANUFACTURER OF 





PORTABLE AND STATIONARY 


ENGINES and BOILERS 


Send for Catalogue and Prices. 








Hooper's Hoisting Engine, 









Friction Clutch 
has positive grip 
and positive re- 
lease. Built with 
double or single 
drums and cylin 
ders. All sizes, to 
hoist any load re 
quired. Send for 
circular. 


4 


= , 
a" 4 fy 
a 











BORING AND TURNING MILLS. 


LAKE VILLACE, N. H. 


PATENT PORTABLE ROPE HOIST 


THE BEST QUICK LIFT MADE. 
QUICKEST, LIGHTEST AND CHEAPEST. 
Three Sizes, 500, 1,000 and 2,000 Ibs. 
Just the thing for quick litting 
and lowering. 

SEND FOR DESCRIPTIVE CIRCULAR AND REFERENCES E A t . E pa 

x Os. 


ENERCY MFC. CO., 
1115 to 1123 South 15th Street, 
ANVIL 
WORKS, 


PHILADELPHIA, PA. 
ERRICKS, Trenton, N.d. 


OSGOOD DREDGE 00, - ALBANY,N.Y. ....» 
RALPH R. OSGOOD, Pres. JAMES H BLESSING, Vice-Pres. es 
JOHN K. HOWE, Secretary and Treasurer. 
BEtc,, Etc, pete 
The Fisher Double Screw Leg 
Vise.— Warranted stronger grip 


Manufacturers of 
ITCHING 
than any other Vise. Always 
parallel and cannot be broken. 


————w 


“sy ALEXANDER TRAUD, 
East Ferry Street lron Works 
NEWARK, N. J. 














MACHINES, 


Send for Circulars, 


The Eagle 
Anvil. Best 
Cast Steel 
Face & Steel 
Horn. Better 
thanany Eng 
lishanvil. 
Fully war 
ranted and 


— Pe 
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- BEMENT. MILES & Co.. 


PHILADELPHIA, PA. 
-BUILDERS OF— 


METAL-WORKING MACHINE ‘TOOLS 


FOR 
Railroad Shops, Locomotive and Car Builders, 
Machine Shops, Rolling Mills, Steam Forges, Ship 
Yards, Boiler Shops, Bridge Works, 
ETC. ETc. 


The Open Side Iron Planers, 


Adapted for all classes of Machine Work, 
and especially for a large amount of the —S ie 
EXTRA WIDE and HEAVY WORK necessi- 
tating the Large and Costly Planers of the 
regular style. 

The QUALITY and QUANTITY 
of work performed on_ these 
Planers is GUARANTEED to be 
UNEXCELLED by that done on 
the modern tools of the very 

makes 

Prices, phototypes and detail- 
ed information on application. 


DETRICK & HARVEY, 


” Baltimore, Md, 
These tools are driven by the Sellers’? Spiral 


Russell & Co. 


MASSILLON, OHIO, 


BUILDERS OF 


AvuTomatTic ENGINES 


BOILERS, ETC. 


Complete Power Plants Furnished 
and Erected. 


SEND FOR CATALOGUE. 


16 Engine Lathes 


NEW DESIGNS—LATEST IMPROVEMENTS— 

, SIMPLICITY OF “Seuss ee IP 
i ST. 

== Send for Cuts and Prices. 


The Muller Machine Tool Go, “éixcisxirns 0: 


Radius Link Planer Attachment. 


For Planing Links, Blocks and Circular Work, on ordinary 
Planer. Quickly Attached. Easily Operated. 
Does Accurate Work. 


Aa CIRCULARS ON APPLICATION. “@@ 


PEDRICK & AYER, Philadelphia, Pa. 












Planer Motion. 


























BOILFR PLATE PLANER. 


Will Plane any Length of Plate. 








HILLES B JONES 


Tools cut both ways and have independent adjustment. Table acts as a gauge 
for setting the Plate. Driven by a Steel Screw, which is supported its entire 
length so that it cannot be bent or sprung. Three Sizes. 


HILLES & JONES, Wilmington, Del. 
RORTING GAs Prom. 
ENGINE. 


EXTRA HEAVY DESIQN. 
12 sizes, 





Send for Catalogue. 


WILLIAM TOD & CO., 


YOUNCSTOWN. OHIO. 
E P. B. SOUTNWORTH, 


94 Exchange street, Rochester, New York. 
ba Indicating Engineer and Mechanical Draftsman. 
Correspondence solicited. 
in use in Eu- 


rope, and #8 BARCAIN LIST. 
aoe to” fee Que Figs, Milling Machine Second Hand. 
ing Satie < “6 re ry 
Yor! City. Two 70H. >, Stationary Boilers “ 
_— One pd | 3 ’ Engine “ “ 
* OOH. P. ; 
Korting Gas |“ inp “ 
E Co “ » “4 4 ;, : ; oo y7 as 
‘ 2 y A *or a yle “ . “ 
ngine +) La. “ BO H. P. + ae “ “ee 


60 BarclaySt. ‘ i5H.P. 


* £08. P ‘* Steam Saw Mill, with 52’’ Saw and 
New York. € 10 a Arif 
















Thousands 





a 


Vertical ” <9 


a as 


all Fixtures complete. - 
One Surface Planer, 8. A. Wood’s make, Second 
Hand. 
One16 Swing 6ft. Bed Engine Lathe, Second Hand 
Danish Weston Hydro Extractor. a os 
** 60° Blackman Exhaust Fan 
“ “ 


6s 








lower price. 


_ OMBINATION DREDGBSB. --. 





x * No. 3 Sturtevant Blower 
‘Y/ \ § LL. HOLT & CO. 
, 


67 SUDBURY ST., Boston, Mass. 
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NEW _TANGYE: BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


1n Use, Over 1,000. 25 to 1,000 ITI. P. 
These engines are the combined result of long ex- 


careful revision of all details 


or high rotative speeds Highest attuinabie Economy 
in Steam Consumption and superior regulation guar- 
* anteed. Self-contained Automatic Cut-off Engines 
= 12to 100 H P fordriving Dynamo Machines a@ specialty 

Illustrated Circulars, with various data as to practical 
~ S$team Engine construction and performance free by 





SS Z 
SALES AGENTS: WL SIM PSON.ss*conttanor sraeer, s.r. {ROMiMGON & CARY’. Paul Minn. ne 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA. 


Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia, 





“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 


83d and Walnut Sts. Branch — B Washington St. 
PHILADELPHIA, HICAGO. 


OVER 20, 000 ENGINES IN USE. 


e GUARANTEND Someta ance ANY Seer 








The renewable Seats and Disks are cast from the best 
Phosphor Bronze Metal, which has 'asting qualities, 
double that of the best Steam Metal commonly used in 
first-class valves. The Seats are simply screwed to place 
by the use of a special wrench furnished with each valve. 

These valves are equally applicable to steam, water, 
or other fluid pressure. 

We also manufacture Blessing’s Albany Steam Traps, 
eg Water Circulator and Purifier; and Pump Governor. 


SEND FOR CIRCULAR. 


Chandler & Taylor's STEAM ENGINES 


f Self-Contained. Are Strong, Well-Built and Serv iceable. 


Are designed for Heavy and Continuous 
Work. 

May be run at High Speed when desired, 
— the duties of High Grade 












And are sold at the prices of ordinary 
Engines, 


For Prices and Descriptive Circulars, address 


CHANDLER & TAYLOR, 
INDIANAPOLIS, IND. 


FRICTION CLUTCH PULLEYS. 
HOISTING ENGINES, 
ELEVATORS. 
STEAM AND 
BELT POWER. 





NO BOILER. 
NO STEAM. 
NO DANGER. 





——— with a match. We are now making from ‘ror 4 new 
designs, extra heavy 19" and 21” Engine 
Lathes (the most popular sizes), of which 


we are making a specialty,and manu- 


tae 4 Richards Machine C0., Sueemetene in lots of not less than 100 at 


We make no charge for extras, Ever) 
New Brunswick, NM. ds lathe is furnished With hollow spindle; 


the 19” with 1%" hole, and 21’ with 1%’ 
hole. Every lathe has substantial com- 
pound rest,heavy tool post (bar steel), rest 
to turn full swing, following rest with 
adjustable jaws to take any size from 
2%’ down, with extra tool for shatting. 

Full set of gears to cut from 2 to 18 
threads including 114 pipe thread. 
Automatic stop on carriage. Separate screw 


Cheape r than all 
others. 





ECONOMICAL STEAM BOILERS 


—==>|A BF ECIALTY.— 


‘races PO Engineering Co. °c 





AMERICAN MAC CEI Nis 


perience with automatic cut-off regulation, and most | 


They are designed and | 
constructed for heavy and continuous duty at medium | 


mail. Address, BUCKEYE ENGINE € 0., Salem, Ohio. 










~—  e. 
MANUFACTURERS OF 
\MPROVED 
CORLISS _N 
STEAM ENGINES 
uu VaRien® 
Sizes Varying from 
80 to 2000 Horse Power, : 
| Horizontal or Vertical, 
Direct Acting or Beam, 
Condensing,Non-Condensing = 
or Compound. 
Send for Circular. 













s Hees & PHILLIPS 
1 sor | [ron Wore KS 
ofS ones ISSa 


"ENGINES, 
Yih Pr essure. 


one de sin {an 4Gmpo Poung 
TUBULAR BOILERS. 


©E€O-A-BARNARD 
“AGENT - 














FURNISHED. f 





619°) 
atau 


NOMS - 
oe tHe l Gu 
Fish KILL LANDIN 

1 MACHINE CO., 
















prs° 


FUEL, 'D. FRISBIE & CO., 412 Liberty St. N. Y.| stationary Bonners, 
CRUDE GENERAL MACHINERY, 
PETROLEUM : On 5. I 
OR | R f 7 | th DBRASSCA 
KEROSENE. 0 yer § 0 ll Ine d ES gw YORK OFF, 
Started instantly mcs Rvom 6, 


COAL AND /RON EXCHANGE, 
Corn.CorntLAnot &CHuRCH Sr. 





JOHN McLAREN, 


HOBOKEN, N. J. 


| 
| 
| BUILDER OF 


. CORLISS ENGINES, 


eg Ln 


4) " 1 ARE T TE _ 
hy iil il . We 


i 





and rod feed, and the most substantial 
and easily managed taper attachment | 
made. Cones and gears of large diam- 
eter and wide belt. Studs, screws and | 
small gearsare steclorgunmetal. Webbed | 


MACHINE TOOLS. 


NEW AND SECOND-HAND, ON HAND. 





12in.x6 ft. Engine Lathe, new live heads, heavy tail stocks. No worm | 
13 in.x6 ft. Ames, “ or worm gears, no weak reverse plate, | 
14 in. x6 ft. " ses Blaisdell, “ | Perfect lubrication for all running parts, | 
16 in. x6 8-10 & 12 ft. Bridgoport, new including carriage. 

| = xa ft. ‘ Blaisdell. Lead screw inside of shear, double nut 
19 in.x14 ft, Pond, nearly new. (CUt from solid), and taking hold of car- 
18in.xl ft. he Lathe and Morse, fair. riage directly under the line of strain. 
30 in.xl0 & 13 = — nev’: Friction counter-shaft, the most dura- 
= ee 12 & 14 Lift. Bridgeport, « ble made. Our prices are reasonable 
24 in. xo ft. ra New Haven, good order. for cash, and from which no deviation 
30 in.x14 ft. ¥ and L, pattern, new. Will be made. Our written guarantee 
42 n.x16 ft. Fe mes, “| accompanies every lathe, 

50 in. x24 1-2 ft. J New Hay en, Al. mp y 

54 in. x30 ft. PI = Biles : good as new. 

16 in. x42 in. aner ric geport, new. 

22 in. x4 tt, = ease, new. CG U A R A ir] T E E s 

22 in.x4-5& 6 ft. - Powell, " 

22 in.x6 ft. = Hendey, new. We guarantee this lathe to be equal in 
24 in. x6 ft. , mote and Light, good. workmanship, truth, accuracy, solidity, 
Sint tt. “ Brottell new, Material and finish, to the best made, 
30 in.x7 ft 4 New Haven, fair and hold ourselves legally liable for this 
30 in. x® ft. Hewes & Phillips, new. guarantee, 

20 in.x10 ft “¢ Powell. 

36 in. x12 ft. " Niles Tool Works, Al. 

12 in. Shaper, Traveling Head, new. 

12 in. Hewes & Phillips, “A 

13 in, Stroke, 9 ft. Bed, Trav. Head Shaper, Sarr, Al, 

24 in. Shaper, Bridgeport, new. 

24 in. Wolcott 6s 

16-18-20-23 25-24 34 in. Drills. 30 in. Radial Drill. ony tg eto 

2. Stroke Slotter H. & P. new. 


6i Miles, Phila., Al 
Co ae Bolt Cutter, 


50 in, Boring and Turning Mill. new. Mi aC hi l n e To Oo | Ss * 


5 in. Cutting Off Machine. Star. 


Bement 238 fh. Steam Hammer, | ootorier- 459, 161, 163 and 165 EGGLESTON AVE., 
Gang Drills, and full line of all kinds of Machine Tools. 136, 138, 146, 148, 150, 152, 154 E. 6th St. 
CINCINNATI, OHIO. 


Send for list and specify what is wanted. 
EK. P. BULLARD, 
(See our advertisement on last page.) 


72 Warren Street and 62 College Place, New York. 


| orders for castings weighing from a few pounds to 


po. and furnish everything necessary to fully 


BADR lll ran | AL Wi te } 





bas td I fing ha 4 jal 


STEARNS MEG. COMPANY, 


BRIS, PA. 


TE Ee ant aaenicteeeeee” FLATHER PLANERS 
3AW MILLS and GENERAL MACHINERY. 


Works at ERIE, PA. 





ATR COMPRESSORS 
AND BOILERS. 





Sizes, 22 and 26 inches. 





Having enlarged our Foundry and otherwise 
added to our facilities, we are prepared to execute 


forty tons. Our Boring and Turning Mill is one of 
the largest in the United States, by which we can 
bore and turn a wheecl or cylinder up to 30 feet in NS 
diameter, and we can plane 30 feet long by almost \ 
any width. With our unsurpassed means for 
| handling heavy work, and shipping by boat or 
| rail, we are enabled to 


OFFER INDUCEMENTS 


to customers. 






Ready for immediate delivery. 


26 in.x26 in.x6 ft. 
26 in.x26 in.x8 ft. 


We make a specialty of machinery for making 


equip Sugar Refineries or Plantations. Satisfaction | 


$8. HEPWORTH & 60, HILL, CLARKE & CO, 
36 Oliver St., Boston. 


“Glenwood Station,” Yonkers, N. Y. 
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THE UNIVERSAL CRINDING MACHINE 


MADE BY 


Brown & Sharpe Wife. Co., 


Providence, MR. i., U. SBS. A. 
TESTIMONIALS. 
Wm. B. Bement & Son, Mfrs. of Machine Tools, Steam Hammers, 
Brown & Sharpe Mfg. Co., Providence, R. Callowhill and 2ist Sts. Philadelphia, eb, 13, 1885. 
Gentlemen: —Having used one of al smaller Universal Grinding Machines for four years, and another of the 
arger size for neariy two years, it gives us pleasure to 
ay that they produce economically and well all the kinds 
of work for which they are intended, and we could not 
dispense with them. Yours truly, 
Wm. B. Bement & Son. 
































Wm. Sellers & Co., Philadelphia, Feb. 7, 1885. 
Brown & Sharpe Mfg. Co. , Providenc 0, BR. 1. 
Gentlemen:—In repl to your inquiry of the 6th inst. 

we have to say that we have been using your “ Universa 
Grinding Machine” almost cqnstantly since June, 1880, 
with very satisfactory results. We hope to add more to 
our plant as business increases. Yours truly, 

Wm. Sellers & Co. 


Pratt & Whitney Co., Mfrs. of Machinists’ 7. 
Hartford, Conn., Feb. 7, 1885. 
Brown & Sharpe Mfg. Co. 

Gentlemen :—We have had in use since Aug. 1882, one 
of your Unive orsal Grinding Machines, and since then have 
bought two more. We tind them indispensable in our 
shi p. 1t has become with us pretty well understood, that 
= there is no way to make a good j urnal bearing and other 
cylindrical surfaces,except by grinding. Such a machine 
must be perfect in its construction to answer the purpose. 

e find that these machines respond to all the require- 
ments. Very truly yours, The Pratt 3 Whitney Co., 

F. A. Pratt, Pres’t. 
y . We beve mes pens s Treatise on eed ae 
an 560 niversal Grindin achines, fully illustrate 
Pa apesiesieene Catalogue Mailed on Application. Sent by mail on receipt of P 0. money order for $1.33 
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DRIVING WHEEL LATHES. 


R. R. AND LOCOMOTIVE SHOP EQUIPMENTS, 


st 


"h 
Hh 
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NEW YORK, 96 Liberty St. 
PHILADELPHIA. 705 Arch St. 
CHICAGO, 96 Lake St. 


N ILES TOOL ~ WORKS. 


HAMILTON, OHIO. 

















ANY CAPACITY, 


FOR HAND OR POWER. 


Particulars on ‘application Full Spediieation anid 
Tender promptly submitted on receipt of capacity, 
height from floor to support overhead and radius 
required. 





SoLE MAKERs, 


The Yale & Towne Mfg. Co. 


STAMFORD, CONNECTICUT. 
JIB CRANE. New York—Chicago—Philadelphia—Boston. Catalogues on application, 


ENGINE LATHES, SHAPERS & DRILLS, 












. 26-INCH BACK GEARED 
AND POWER FEED DBILL. 





20 in. Upright 
24 


26 . me Get LODGE, DAVIS 8 C0. 


80 

88 “ Powe r Feed | CINCINNATI, OHIO. 
Dri 

Send For Prices. It Will Pay You. 


(See special notice of Engine Lathes on page 15.) 


E. E. CARVIN & CO., 


MANUFACTURERS OF 


GOULD & EBERHARDT, Machinists & Iron Workers’ Tools. 


Near Market St. Depot, 
NEWARK, N. J. 


EBERHARDT’S 


PATENT 


DRILL PRESS. 
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Universal Milling Machine. 


EBERHARDT’S 
Patent 


GEAR CUTTER — ' 

: Lathes, Planers, Milling Machines and Drills. 
Special Tools for all kinds of manufacturing to 

» order. Gear and Rack Cutting, Milling and Index 
Drilling to order. 


UATTIN 9 TVSHAAIND 


(‘ynd 998) 


LV 





Sizes, 18”, 25’, 36” 








THE PRATT & WHITNEY CO, 








HARTFORD, Connecticnt. 
seaaaeria. Double Head 


Traverse Drills 


For 5 in., 8 in. and smaller 
holes. 








4.8 in. and 66 in. Revolving Head Drilling 
Swine Machinos, 


Monitor Head Lathes ‘and Screw Machines, f Screw w Slotting and Shaving Machines,Rifling Machines, Spring 
Coiling Machines. Price List and Disconnt Sheet Sent Upon Application. 


THE BILLINGS AND SPENCER CO,, HARTFORD, CT., U. 8. A. 


MANUFACTURERS OF 


BILLINGS’ DOUBLE-ACTING 
=] RATCHET DRILL 


For Morse Taper Shank Drills, 

Packer Ratchet Drills, 
=> Packer Boiler Ratchet Drills, 
Packer Auger Ratchet Drills, 


DROP FORGINGS 


OF EVERY DESCRIPTION. 







































Worcester, Mass. 


DAVID W. POWD 


PLANERS, DRILLS, ETC. 
as 





For IRON and BRASS WORK. ¥ 
Illustrated Catalogue on application. 












ENGINE LATHES, 
POND MACHINE TOOLCO., 





Manniog, Maxwell & Moore: Sole Selling Agts, 111 Liberty St., New York. 


New Designs, Quick Delivery, Great Variety. 





[Exon LATHES 
FROM 16 to 48 IN. SWING. 
on application. 
|Lowell, Mass., U. S. A. 


GEO. W. FIFIELD. 


=| Cuts Photographs and Prices furnished 











50", 60", 84". ' _Ros.139 to 143 CENTRE ST., NEW YORK. 






Gear Wheels and Gear Cutting.—I make ¢ to 
order. or cut teeth on g blanks sent tome. Of all kinds. Of 
all sizes to six ft. dm. Small orders or large ones. Fine g or 





cheap g. Small cast g. Ready made brass g by mail at low * . AL PREs 
prices. gbevel g with pe stock planed tee a. .~ pag on J.M LEN, IDENT. 
g£, $1. ac wee 4 te erms reasonable nd for cat. 
EO. B. GRANT, 66 Beverly St , Boston, Mass. W. B. FRANKLIN, Vi0E-PRESIDENT. 


KEY-SEATING J. B. Purroz, Szonerany. 
MACHINES, 


and 20-in. Drills, 


A SPECIALTY. 


Our Key-Seating Machine | THE G, A. GRAY CO., 


will save enou 


bmn gs aes 2 pny B Sycamore & Websier St., Cincinnati, 6. 





For Prices and Photographs Write 








without one. wo , Es 
now ready for_ prompt 17 in. 
shipment both Key-Seat- 4 63 yi 

ing Machines and _20-in. a 20in. 


Drills) Send for Mtr N 
and Catalogue. 26 in.x 24j in. 


32 in. 
W.P. DAVIS, | Elalkefs, : erate} 
NORTH BLOOMFIRLD, N. Y. 


STF PRATT & TETOHWORTE. 
FL CASTI 7 putts Sl Fue 
4 BUFFALO, N. Y. 


PUNCHING PRESSES, DIES, 


And other Tools for the Manufacture of all kinds of 














STILES & PARKER PRESS CO, 


MIDDLETOWN, CONN. 
Branch Office and Factory 203, 205, and 207 CENTRE STREET, NEW YORK. 














SHEET METAL GOODS, °°" Tre**°* DROP HAMMERS. 





J.M.CARPENTER ]_. sitll Minin Manwiaccure: 


PAWTUCKET.R.I. th APS & DIE 











